SOIL SURVEY OF 


LEE COUNTY, IOWA 


United States Department of Agriculture 


Soil Conservation Service 

in cooperation with the 

lowa Agriculture and Home Economics Experiment Station 
the Cooperative Extension Service, Iowa State University, 
and the Department of Soil Conservation, State of Iowa 


HOW TO USE 


Locate your area of interest on 
1 the ''Index to Map Sheets'' 
. 


Note the number of the тар 
sheet and turn to that sheet. 


Locate your area of interest 
3 e onthe map sheet. 


4 List the map unit symbols 


+ that are in your area. 


THIS SOIL SURVEY 


6. 


Тит to ''Index to Soil Мар Units'" 
5. which lists the name of each map unit and the 
page where that map unit is described. 


See ''Summary of Tables'' (following the 
Contents) for location of additional data 
on a specific soil use. 


“+ 


а: 


ات 


ИЕ 
НЕ 


Consult **Contents'" for parts ої the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 

students; to specialists in wildlife management, waste disposal, or pollution control. 


This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1967-1972. 
Soil names and descriptions were approved in 1976. Unless otherwise indicat- 
ed, statements in the publication refer to conditions in the survey area in 1973. 
This survey was made cooperatively by the Soil Conservation Service; the lowa 
Agricultural and Home Economics Experiment Station; the Cooperative Exten- 
sion Service, lowa State University; and the Department of Soil Conservation, 
State of lowa. It is part of the technical assistance furnished to the Lee County 
Soil and Water Conservation District. Funds appropriated by Lee County were 
used to defray part of the cost of this survey. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps could cause misunderstanding of the detail of mapping 
and result in erroneous interpretations. Enlarged maps do not show small areas 
of contrasting soils that could have been shown at a larger mapping scale. 


Cover: Mississippi River near Montrose. 


Contents 


Page 
Index to soll map ипїїз................................................ v 
Summary of tables........................................................ vii 
Ргеѓасе aa ————— yaw ix 
General nature of the county..................................... 1 
Сіітаїв ren unupa ete enne rae 1 
Relief and drainage ........................ eee 1 
History and development........................................ 2 
Рагтіпа ИО О ТК 2 
Transportation 2 
Manufacturing and agricultural services ............... 2 
How this survey was таде......................................... 2 
General зо! map for broad land-use planning....... 3 
1. Grundy-Haig-Arispe association...................... 3 
2. Pershing-Weller association .... 23 
3. Pershing-Belinda association .. .. 4 
4. Lindley-Weller association ............................... 4 
5. Douds-Clinton-Keomah association ............... 5 
6. Sparta-Dickinson association .......................... 5 
7. Chequest-Nodaway-Landes association........ 6 
Soil maps for detailed planning................................. 
Use and management of the soils 
Crops and раѕіиге...................................... 
Yields per асге...............................................-.-....- 


Capability classes and subclasses 
Woodland management and productivity 
Windbreaks and environmental plantings 
Engineering... rior cien inre eene 

Building site development.... 

Sanitary facilities ................... 

Construction materials ......... 

Water management.............. 
Recreation..................................................................... 


Soil properties ......................................................... 
Engineering properties 
Physical and chemical properties 
Soil and water features................... 

Soil series and morphology............ 
Arispe series .................................... 
Armstrong series .... 
Ashgrove series...... 
Atterberry series .............................. 
Beckwith ѕегіеѕ................................ 
Belinda series .................................. 
Bertrand series ................................ 
Cantril series .... 
Chelsea series ..... 
Chequest series ............. 
Clarinda series ............... 
Clinton series ................. 
Colo series ..................... 
Coppock series .............. 


Denrock Variant 
Dickinson series 


Dockery 5егів5.... некемен текке тет» 
Douds series ........................ 

Downs series...... 

Edina series..... 

Exette series ...... 

Fayette series .... 
Festina series..... 
Galland series ...................... 
Gara вегіев........................... 
Givin series........................... 
Grundy series 
Haig series................................ 
Hoopeston series ..... 
Keomah series ....... 
Keswick series ... 
Koszta series...... 
Landes series..... 
Lawler series ...... 
Lawson series .... 
Lindley series ..... 
Lineville series ....... 


Nodaway series ..... 

Nordness series..... 

Окам series............ 

Pershing series ....... 

Racoon ѕегіезѕ................................. 
Richwood series 
Rinda series .................................... не 
Rushville series.............................. a... ...................... 
байде series... па нанні rere ада 
Sparta series........................ u. еее. 
Spillville series ............................ eene 
Tuskeego series .................... 1. 
Vesser вепев.... ааа nnne nne 
Wabash series 
Watkins series 
Weller series ............................................. 


Classification of the войб............................................ 
Formation of the вой5.................................................. 


Factors of soil formation............................................. 
Parent material and geology.................................. 
Climate ——————— оваа 
MegetallOn.. uuu su аи ERA 
Кее... нинин 
Пела ИНК 


Словвагу nine нина ничија и 
lllüstratiOns......... neo ner ees 
REDIT ————————— GÀ 


Issued May 1979 


Index to Soil Map Units 


Page 


13B—Colo-Vesser complex, 2 to 5 percent slopes... 7 
23C—Arispe silty clay loam, 5 to 9 percent slopes... 8 
23C2—Arispe silty clay loam, 5 to 9 percent slopes, 


moderately eroded................................................... 8 
41—Sparta loamy sand, 0 to 2 percent slopes 8 
41B—Sparta loamy sand, 2 to 7 percent slopes ........ 8 
51—Vesser silt loam, 0 to 2 percent slopes................ 
56—Cantril loam, 0 to 2 percent slopes....................... 9 
56B—Caniril loam; 2 to 5 percent slopes .................... 9 
57 —Rushville silt loam, 0 to 2 percent slopes ............ 9 
58D2—Douds loam, 9 to 14 percent slopes, 

moderately eroded................................................... 10 
58E2—Douds loam, 14 to 18 percent slopes, 

moderately eroded................................................... 10 


63—Chelsea loamy fine sand, 0 to 2 percent slopes. 10 
63B— Chelsea loamy fine sand, 2 to 7 percent 


Cle EE 10 
65E2—Lindley loam, 14 to 18 percent slopes, 

moderately eroded.................................................. 11 
65E3—Lindley soils, 14 to 18 percent slopes, 

severely егодеа........................................................ 11 


65F2—Lindiey loam, 18 to 25 percent slopes, 

moderately егодед................................................... 
65G—Lindley loam, 25 to 40 percent slopes. чи 
75—Givin silt loam, 1 to 3 percent slopes...... 
80B—Clinton silt loam, 2 to 5 percent slopes 
80C2—Clinton silt loam, 5 to 9 percent slopes, 


moderately eroded................................................... 12 
8002--Сіїпіоп silt loam, 9 to 14 percent slopes, 

moderately егодед................................................... 12 
81B—Clinton silt loam, bedrock substratum, 2 to 6 

percent slopes e ——— 13 


81C2— Clinton silt loam, bedrock substratum, 5 to 9 
percent slopes, moderately eroded....................... 
115D—Chelsea soils, 9 to 18 percent slopes ............. 
130— Belinda silt loam, 0 to 2 percent slopes............. : 
131B—Pershing silt loam, 2 to 5 percent slopes........ 14 
131C2—Pershing silt loam, 5 to 9 percent slopes, 


moderately eroded................................................... 14 
132B—Weller silt loam, 2 to 5 percent slopes ............ 14 
132C2— Weller silt loam, 5 to 9 percent slopes, 

moderately егойеа................................................... 14 
132D2—Weller silt loam, 9 to 14 percent slopes, 

moderately егодед................................................... 15 


133—-Colo silty clay loam, O to 2 percent slopes........ 15 
140—Sparta loamy sand, thick surface, 0 to 2 


percent slopes .......................................................... 15 
152—Marshan clay loam, deep, 0 to 2 percent 

CL t 16 
154G—Douds soils, 18 to 40 percent slopes.............. 16 
162B—Downs silt loam, 1 to 4 percent slopes ........... 16 
163B— Fayette silt loam, 2 to 5 percent slopes.......... 16 


iv 


163C2—Fayette silt loam, 5 to 9 percent slopes, 

moderately eroded................................................... 17 
172—Wabash silty clay, 0 to 2 percent slopes 
173—Hoopeston sandy loam, 0 to 2 percent slopes. 17 
175—Dickinson fine sandy loam, 0 to 2 percent 

SIOPOS —————————— aD 17 
175B—Dickinson fine sandy loam, 2 to 5 percent 

slopes.................... —————— Á— АТ 
177—Saude loam, 0 to 2 percent slopes ...... 
179C—Gara loam, 5 to 10 percent slopes 
180—Keomah silt loam, 0 to 2 percent slopes ........... 
180B—Keomah silt loam, 2 to 5 percent slopes 
208— Landes sandy loam, 0 to 2 percent slopes ....... 
211—Edina silt loam, 0 to 1 percent slopes................ 
220—Nodaway silt loam, 0 to 2 percent slopes ......... 
222C—Clarinda silty clay loam, 5 to 9 percent 


SIOPE Ssi рана diee a ыык уйын 20 
222C2—Clarinda silty clay loam, 5 to 9 percent 

slopes, moderately егодей..................................... 20 
223C—Rinda silt loam, 5 to 9 percent slopes............. 20 
223D2—Rinda silt loam, 9 to 14 percent slopes, 

moderately егойев................................................... 21 
226—Lawler loam, 32 to 40 inches to sand and 

gravel, 0 to 2 percent slopes.................................. 21 
260—Beckwith silt loam, 0 to 2 percent slopes .......... 21 
263—Okaw silt loam, 0 to 3 percent slopes................ 21 
291—Atterberry silt loam, 0 to 2 percent slopes ........ 22 
315—Alluvial land, !оату............................................... 22 
354--Магеһ..0.....22..2224мММ.00050 teens theatra 22 
362— Haig silt loam, 0 to 2 percent slopes.................. 22 
363—Haig silty clay loam, 0 to 2 percent slopes........ 23 
364—Grundy silt loam, 0 to 2 percent slopes............. 23 
364B—Grundy silt loam, 2 to 5 percent slopes .......... 23 
380—Mahaska silt loam, 1 to 3 percent slopes.......... 23 
424D2—Lindley-Keswick complex, 9 to 14 percent 

slopes, moderately егодед..................................... 24 
424D3—Lindley-Keswick complex, 9 to 14 percent 

slopes, severely егойед.......................................... 24 
425C2—Keswick loam, 5 to 9 percent slopes, 

moderately егодей................................................... 24 
425D2—Keswick loam, 9 to 14 percent slopes, 

moderately егодей................................................... 25 
425D3—Keswick soils, 9 to 14 percent slopes, 

severely eroded ......................... ТОРИ 25 
452C2— Lineville silt loam, 5 to 9 percent slopes, 

moderately eroded................................................... 25 
453—Tuskeego silt loam, 0 to 2 percent slopes ........ 26 
478G—Nordness-Rock outcrop complex, 25 to 40 

percent slopes .............220г000г40г004..24.а. 26 
484—Lawson silt loam, 0 to 2 percent slopes ............ 26: 
485—Spillville loam, 0 to 2 percent зюрез.................. 26 


499D2—Nordness silt loam, 9 to 18 percent slopes, 


Index to Soil Map Units—Continued 


Page 

moderately егодесі................22..4.....0 ы.“ “" 27 
499F—Nordness silt loam, 18 to 30 percent slopes.. 27 
520—Coppock silt loam, 0 to 2 percent slopes .......... 27 
587—Chequest silty clay loam, 0 to 2 percent 

BIODOS РАИ rii ныны аа ын ОЛЕННИН 27 
594C2—Galland loam, 5 to 9 percent slopes, 

moderately егойев................................................... 28 
594D2—Galland loam, 9 to 14 percent slopes, 

moderately егоадед................................................... 28 
594D3—Galland soils, 9 to 14 percent slopes, 

severely егодей....................................................... 28 
594E2—Galland loam, 14 to 18 percent slopes, 

moderately eroded................................................... 29 
687—Watkins silt loam, 1 to 3 percent slopes............ 29 
688—Koszta silt loam, 0 to 2 percent slopes.............. 29 
720—Racoon silt loam, 0 to 2 percent slopes ............ 29 
730B—Nodaway-Cantril complex, 2 to 5 percent 

ајорев са лишени бит ан те рана АНА 30 
763D2—Fayette-Exette silt loams, 9 to 15 percent 

slopes, moderately егойеа..................................... 30 
792C2—Armstrong loam, 5 to 9 percent slopes, 

moderately eroded................................................... 30 
792D2—Armstrong loam, 9 to 14 percent slopes, 

moderately eroded..................... sess sss 31 
793— Bertrand silt loam, 0 to 2 percent slopes........... 31 
793B—Bertrand silt loam, 2 to 5 percent slopes ........ 31 
793C2—Bertrand silt loam, 5 to 9 percent slopes, 

moderately eroded................................................... 32 
795C2—Ashgrove silt loam, 5 to 9 percent slopes, 

moderately егодед...................... онн 32 
795C3—Ashgrove soils, 5 to 9 percent slopes, 

Severely eroded............:. сона малын өлш» 32 
795D2—Ashgrove silt loam, 9 to 14 percent slopes, 

moderately eroded.................. esses 32 
795D3—Ashgrove soils, 9 to 14 percent slopes, 

severely eroded ....... шина 33 
820—Dockery silt loam, 0 to 2 percent slopes ........... 33 


Page 

832B—Weller silt loam, benches, 2 to 5 percent 

еге СИН те м ненбанінн анна м 33 
832C2— Weller silt loam, benches, 5 to 9 percent 

slopes, moderately eroded ..................................... 33 
880B—Clinton silt loam, benches, 2 to 5 percent 

Cip lt —————Á 34 
880C2—Clinton silt loam, benches, 5 to 9 percent 

slopes, moderately eroded..................................... 34 
950—Niota silty clay loam, O to 2 percent slopes ...... 34 


950B—Niota silty clay loam, 2 to 5 percent slopes.... 34 
950D2—Niota silty clay loam, 7 to 14 percent 


slopes, moderately eroded..................................... 35 
952—Denrock Variant silt loam, O to 2 percent 

рев: uiuere navis ene RR UN EIER 35 
977—Richwood silt loam, 0 to 2 percent slopes ........ 35 
978— Festina silt loam, 1 to З percent slopes............. 35 
993D2—Armstrong-Gara loams, 9 to 14 percent 

slopes, moderately егодей..................................... 36 
1057—Rushville silt loam, benches, 0 to 2 percent 

SIOPOS ————— 36 
1130—Belinda silt loam, benches, 0 to 2 percent 

ew ""———————— —À 37 
1131B—Pershing silt loam, benches, 2 to 5 percent 

Борелли Т ЦА РЕН 37 
1180—Keomah silt loam, benches, 0 to 2 percent 

SIOPE S аниа ананан 37 
1180B—Keomah silt loam, benches, 2 to 5 percent 

SIOPE ИСА entem ered е 37 
1181—Keomah silt loam, bedrock substratum, 1 to 

З percent біоревб............................. е е не е еее ы. 38 
1220—Nodaway silt loam, channeled, 0 to 2 percent 

Cie ——————————ÓM— 38 
1260—Beckwith silt loam, benches, 0 to 2 percent 

S|OBeS. —————— 38 
1816—Alluvial! land, frequently flooded........................ 39 


vi 


Summary of Tables 


Acreage and proportionate extent of the soils (Table 3)............................... 108 
Acres. Percent. 

Building site development (Table 7) ........... гання 131 
Shallow excavations. Dwellings without basements. 
Dwellings with basements. Small commercial build- 
ings. Local roads and streets. 

Classification of the soils (Table 16) ....................................................... 188 
Family or higher taxonomic class. 

Construction materials (Table 9).................... essere tens 145 
Ноаат. Sand. Gravel. Topsoil. 

Engineering properties and classifications (Table 13).................................... 169 
Depth. USDA texture. | Classification—Unified, 
AASHTO. Fragments greater than 3 inches. Percent- 
age passing sieve number—4, 10, 40, 200. Liquid 
limit. Plasticity index. 

о of last freezing temperatures in spring and first in fall (Table is 

О ОЕ Аа SR Saa ант 1 

Date for given probability and temperature. 

Physical and chemical properties of soils (Table 14)..................................... 177 
Depth. Permeability. Available water capacity. Soil re- 
action. Shrink-swell potential. Erosion factors—K, T. 
Wind erodibility group. 

Recreational development (Table 11) ........ 2... 157 
Camp areas. Picnic areas. Playgrounds. Paths and 
trails. 

Sanitary facilities (Table 8)........... анна 138 
Septic tank absorption fields. Sewage lagoon areas. 
Trench sanitary landfill Area sanitary landfill. Daily 
cover for landfill. 

Soil and water features (Table 15) ............................. нини 183 
Hydrologic group. Flooding—Frequency, Duration, 
Months. High water table—Depth, Kind, Months. 
Bedrock—Depth, Hardness. Potential frost action. 
Risk of corrosion—Uncoated steel, Concrete. 


Temperature and precipitation (Table 1)................................ u... a a... 106 
Temperature. Precipitation. 
Water management (Table 10) ................ eese ten 151 


Pond reservoir areas. Embankments, dikes, and 
levees. Drainage. Irrigation. Terraces and diversions. 
Grassed waterways. 


Summary of Tables—Continued 


Wildlife habitat potentials (Table 12).......................... sese 164 
Potential for habitat elements—Grain and seed 
crops, Grasses and legumes, Wild herbaceous 
plants, Hardwood trees, Coniferous plants, Wetland 
plants, Shallow water areas. Potential as habitat 
for—Openland wildlife, Woodland wildlife, Wetland 
wildlife. 

Windbreaks and environmental plantings (Table 6) ....................................... 124 
Trees having predicted 20-year average heights. 

Woodland management and productivity (Table 5)........................................ 116 
Ordination symbol. Management concerns—Erosion 
hazard, Equipment limitation, Seedling mortality, 
Plant competition. Potential productivity—Common 
trees, Site index. Trees to plant. 

Yields per acre of crops and pasture (Table 4).............................................. 110 
Corn. Soybeans. Oats. Grass-legume hay. Smooth 
bromegrass. Kentucky bluegrass. 


vii 


viii 


Preface 


This soil survey contains much information useful in land-planning pro- 
grams in Lee County. Of prime importance are the predictions of soil behavior 
for selected land uses. Also highlighted are limitations or hazards to land uses 
that are inherent in the soil, improvements needed to overcome these limita- 
tions, and the impact that selected land uses will have on the environment. 

This soil survey has been prepared for many different users. Farmers, for- 
esters, and agronomists can use it to determine the potential of the soil and the 
management practices required for food and fiber production. Planners, com- 
munity officials, engineers, developers, builders, and homebuyers can use it to 


‘plan land use, select sites for construction, develop soil resources, or identify 


any special practices that may be needed to insure proper performance. Con- 
servationists, teachers, students, and specialists in recreation, wildlife manage- 
ment, waste disposal, and pollution control can use the soil survey to help them 
understand, protect, and enhance the environment. | 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 
ductive use of soil, water, and other resources. 
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LEE COUNTY is in southeastern lowa. It has a total 
area of 334,080 acres, or 522 square miles. Fort Madi- 
son, the county seat, has a population of 13,996. It is 
about 20 miles south of Burlington and about 20 miles 
north of Keokuk. 

The county is mostly agricultural. The major acreage is 
in farms. About one-fourth is in timber, and most of the 
rest is used for corn, soybeans, hay, and pasture. Hogs 
and beef cattle are the principal livestock. 

The Des Moines River flows southeasterly along the 
southern border, the Mississippi River flows southerly 
along the eastern border, and the Skunk River flows 
southeasterly along part of the northern border of the 
county. The land along the rivers is forested and steep. 

Elevation ranges from 780 feet in the northern part of 
the county to 490 feet in the southeastern part, where 
the Des Moines and Mississippi Rivers join. Winters are 
cold, and summers are warm. 


General nature of the county 


The climate, relief and drainage, history and develop- 
ment, farming, transportation, and manufacturing and ag- 
ricultural services of the county are described briefly in 
this section. 


Climate 
Prepared by Robert H. Shaw, climatologist, lowa State University. 


Tables 1 and 2 give temperature, precipitation, and 
freeze data for Lee County. Data are from Burlington and 
Keokuk. 

On clear, calm nights, river valleys and other low areas 
may be several degrees cooler than upland or urban 
areas. Maximum temperatures in the tables are repre- 
sentative for the county. In an average year, about 31 
days will have maximum temperatures of 90 degrees or 
higher. These temperatures are too high for optimum 
crop production because of excessive water demand. 


The annual precipitation averages nearly 34 inches, 
making this one of the wettest counties in the state. 
During 1951 to 1960, Burlington received 0.5 inch or 
more of precipitation on an average of 22 days a year 
and 0.1 inch or more on an average of 61 days a year. 

About 75 percent of the annual precipitation occurs 
during the warm season from April through September. 
The amount of rainfall during these showers is variable. 
June is usually the wettest month, and dry periods in 
summer are most likely in July. 

Well-developed crops use more than an inch of water 
а week during summer. In June, the probability of receiv- 
ing an inch or more of rainfall in a one-week period is 
about 4 years out of 10; in July and August the probabil- 
ity decreases to less than 3 out of 10. 

The county is likely to have too much moisture in 
spring. On April 15, there is a 50 percent chance of the 
county having more than 9 inches of available water in 
the upper 5 feet of soil. A 5-inch reserve at that time 
would be a critically low level, and there is almost no 
chance of the county having less than that amount. 


Relief and drainage 


An interstream divide, starting north of Keokuk, widens 
from less than a mile to more than 10 miles near 
Houghton. The topography conforms to the flat to gently 
rolling underlying glacial till, but breaks quickly into 
narrow, loess-covered ridgetops surrounded by steep 
glacial till side slopes. The steepest slopes are along the 
bluffs bordering the rivers. 

The northwest part of Cedar Township and the small 
watersheds bordering the Skunk River drain into the 
Skunk. The remaining area east of Highway 218, includ- 
ing Lost Creek and Big Devils Creek, drains into the 
Mississippi River. The watershed west of Highway 218, 
in which Sugar Creek is the major stream, drains into the 
Des Moines River. The levied area in Green Bay Town- 
ship is a drainage district with a network of drainage 
ditches leading to a pumping station in the Mississippi. 


History and development 


The original vegetation of Lee County included oak- 
hickory forest in the southern half of the county and in 
large tracts near the rivers. The area that is now Green 
Bay Township was a marshy overflow of the Skunk and 
Mississippi Rivers that was inhabited by waterfowl. The 
northwestern part of the county supported tall prairie 
grasses. 

Lee County was first visited by Marquette and Joliet in 
1673 on their exploratory journey down the Mississippi 
River. A military outpost was established at Fort Madison 
in 1808 but was later overrun by Indians and abandoned. 
Settlers began arriving about.1820. Galland is the site of 
the first schoolhouse in lowa. 

With industrial development, Fort Madison and Keokuk 
have become population centers. The demands for con- 
version of rural land to urban uses have intensified, how- 
ever, throughout the county. Because of the limitations 
of many soils for buildings and septic disposal, planned 
growth is tied closely to the soils. The trend in land use 
in Lee County is for preservation of the agricultural base 
from unplanned urbanization, agricultural uses related to 
soil potentials, and recognition of soil limitations in urban 
development. 


Farming 


Most of Lee County is farmed. The major crops are 
corn, soybeans, wheat, hay, pasture, and timber. Corn, 
soybeans, and wheat are the main cash crops for which 
excellent markets are available at the barge terminals on 
the Mississippi River. Some truck crops, especially 
melons, are raised in the sandy alluvial land near Mon- 
trose. The principle livestock enterprises are hogs, cattle 
feeding, beef cow herds, dairy, and sheep. 

Row crops are grown on the broad loessial flats and 
ridgetops, and timber is harvested on the steeper slopes. 
Timber is a major resource. Excellent markets are availa- 
ble in Fort Madison and Illinois, and there is currently 
75,000 acres of timber in Lee County. 

In recent years, farm sizes have increased, but farm 
numbers have decreased. In 1971, the average size of a 
farm in Lee County was 227 acres. 


Transportation 


Lee County is crisscrossed by hard-surfaced roads 
and highways. Most areas have access to market roads. 
Rail service is available to Fort Madison and Keokuk. 
The Mississippi River is a major transportation artery, 
providing markets for agricultural goods and raw materi- 
als for industry. Goods can be moved cheaply to and 
from terminals on the river. 


Manufacturing and agricultural services 


Fort Madison has developed a large industrial base, of 
which a major portion is related to the Mississippi River. 
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Several industries produce products for agricultural use, 
such as ammonia and pesticides. Others, such as a 
meat processer and a pulp mill, use raw agricultural 
products. 

Keokuk is currently striving to expand its industrial 
base and has been successful in attracting several in- 
dustries. The smaller towns center around agriculture 
services such as fertilizer sales, livestock feed process- 
ing, farm machinery businesses, and related services. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
soils on aerial photographs. These photographs show 
woodlands, buildings, field borders, roads, and other de- 
tails that help in drawing boundaries accurately. The soil 
map at the back of this publication was prepared from 
aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections “General soil map for broad 
land-use planning" and "Soil maps for detailed plan- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
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and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from fieid or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information is then organized and published so that it is 
readily available to different groups of users, among 
them farmers, managers of woodland, engineers, plan- 
ners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a 
unique natural landscape. Typically, a map unit consists 
of one or more major soils and some minor soils. It is 
named for the major soils. The soils making up one unit 
can occur in other units but in a different pattern. 

The general scil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potentia! of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
Suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


1. Grundy-Haig-Arispe association 


Moderately well drained to poorly drained, nearly level to 
moderately sloping soils formed in loess on uplands 


This association consists mainly of nearly level to 
moderately sloping soils on wide interstream divides (fig. 
1, 2). These divides are at the highest elevation in the 
county. The larger areas of the association are in the 
northwest part of the county and on the main divide 
between Little Sugar Creek and Big Sugar Creek. An- 
other area is on the divide between the tributaries of the 
Skunk and Mississippi Rivers. 

This association covers about 16 percent of the 
county. It is about 34 percent Grundy soils, 29 percent 
Haig soils, 11 percent Arispe soils, and 26 percent soils 
of minor extent. | 


Grundy soils are somewhat poorly drained, gently slop- 
ing soils that border the nearly level Haig soils. These 
soils have a surface layer of black or very dark gray silt 
loam or silty clay loam 18 inches thick. The subsoil 
extends to a depth of 65 inches. It is very dark gray and 
dark gray silty clay loam and silty clay in the uppermost 
part, mottled grayish brown and olive silty clay or silty 
clay loam in the middle part, and mottled light olive gray 
and strong brown silty clay loam in the lowest part. A 
very slowly permeable gray clayey soil is at a depth of 7 
to 8 feet. 

The nearly level Haig soils are naturally poorly drained, 
and artificial drainage is needed to reduce seasonal wet- 
ness. These soils have a surface layer of black silt loam 
or silty clay loam about 16 inches thick. The subsoil 
extends to a depth of 60 inches. It is black silty clay in 
the uppermost part; mottled very dark gray, dark gray, 
and grayish brown silty clay and silty clay loam in the 
middle part; and olive gray silty clay loam in the lowest 
part. A very slowly permeable gray clayey soil is at a 
depth of 7 to 9 feet. 

Arispe soils are moderately sloping, and they border 
areas of gently sloping Grundy soils. These soils are 
somewhat poorly drained and moderately well drained. 
They have a surface layer of very dark gray silty clay 
loam about 8 inches thick. The subsoil extends to a 
depth of 41 inches. It is very dark gray and dark grayish 
brown silty clay loam in the upper part and mottled 
grayish brown and gray, mottled silty clay loam in the 
lower part. The substratum is gray, mottled silty clay 
loam. 

Of minor extent in this association are Edina, Clarinda, 
Colo, and Vesser soils. Edina soils are generally level to 
slightly depressional within areas of Haig soils. Clarinda 
soils are at the heads and along the sides of drain- 
ageways downslope from the Arispe soils. Colo and 
Vesser soils formed in alluvium in drainageways. 

The, soils of this association are among the most pro- 
ductive in Lee County. These soils have high available 
water capacity and relatively high natural fertility. Corn 
and soybeans are grown almost continuously on the 
nearly level and gently sloping soils. Crop rotations, crop 
residue management, and contour tillage or terracing are 
needed on the moderately sloping soils. Most corn is 
used as feed on farms in the county, but soybeans are 
used primarily as a cash crop. 


2. Pershing-Weller association 


Somewhat poorly drained and moderately well drained, 
gently sloping and moderately sloping soils formed in 
loess on uplands 


This association is along the headwaters of the main 
streams within the northern part of the county. The land- 


` scape is gently sloping ridgetops and moderately sloping 


valleys (figs. 3, 4). Trees are scattered along drain- 
ageways and old fence rows. Along Little Cedar Creek 


and Sugar Creek, thick timber growth is common. The 
soils in this association have a moderately dark or mod- 
erately light-colored surface layer. 

This association covers about 4 percent of the county. 
It is about 35 percent Pershing soils, 35 percent Weller 
soils, and 30 percent soils of minor extent. 

Pershing soils are on ridgetops and the upper parts of 
convex side slopes. These soils are somewhat poorly 
drained and moderately well drained. They have a sur- 
face layer of very dark gray silt loam about 8 inches 
thick. The subsurface layer is very dark gray or dark 
grayish brown silt loam and silty clay loam about 9 
inches thick. The subsoil extends to a depth of 52 
inches. It is dark grayish brown silty clay loam in the 
uppermost part; mottled, grayish brown silty clay in the 
middle part; and light olive gray and olive gray silty clay 
and silty clay loam in the lowest part. The substratum is 
mottled light olive gray and yellowish brown silty clay 
loam. 

Weller soils are on ridgetops and the upper parts of 
convex side slopes. These soils are moderately well 
drained. They have a surface layer of very dark grayish 
brown silt loam about 3 inches thick. The subsurface 
layer is grayish brown silt loam about 13 inches thick. 
The subsoil extends to a depth of 50 inches. It is grayish 
.brown and brown silty clay in the uppermost part, grayish 
brown silty clay in the middle part, and grayish brown 
silty clay loam in the lowest part. The substratum is 
mottled light olive gray and light olive brown silty clay 
loam. 

Of minor extent in this association are fairly large acre- 
ages of Ashgrove, Galland, Gara, Keswick, Belinda, 
Nodaway, and Cantril soils. Ashgrove soils formed in 
highly weathered, gray, clayey glacial till, and Galland 
soils formed in old, loamy valley fill along the lower parts 
of slopes. Keswick and Gara soils formed in glacial till 
and are on the lower parts of convex slopes. Belinda 
soils formed in loess on upland divides. Vesser, 
Nodaway, and Cantril soils formed in alluvium on creek 
bottoms. 

A large part of this association is cultivated, and the 
rest is in permanent pasture or forest. Most cultivated 
areas are subject to severe erosion. Many slopes are 
long and uniform and can be terraced or tilled on the 
contour. 


3. Pershing-Belinda association 


Moderately well drained to poorly drained, moderately 
sloping to nearly level soils formed in loess on uplands 


This association consists mainly of moderately sloping, 
gently sloping, and nearly level soils (fig. 5) that formed 
under a native vegetation of prairie and forest. It is on 
relatively narrow interstream divides and in a barid be- 
tween the prairie soils and the timbered soils. 
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This association covers about 15 percent of the 
county. It is about 40 percent Pershing soils, 15 percent 
Belinda soils, and 45 percent soils of minor extent. 

Pershing soils are somewhat poorly to moderately well 
drained. These soils are on ridgetops and upper parts of 
convex side slopes. They have a surface layer of very 
dark gray silt loam about 8 inches thick. The subsurface 
layer is very dark gray or dark grayish brown silt loam 
and silty clay loam about 9 inches thick. The subsoil 
extends to a depth of 52 inches. It is dark grayish brown 
silty clay loam in the uppermost part; mottled, grayish 
brown silty clay in the middle part; and light olive gray 
and olive gray silty clay and silty clay loam in the lowest 
part. The substratum is mottled, light olive gray and yel- 
lowish brown silty clay loam. 

Belinda soils are poorly drained. These soils are nearly 
level and are on interstream divides. They have a sur- 
face layer of very dark gray silt loam about 7 inches 
thick. The subsurface layer is grayish brown and light 
brownish gray silt loam about 11 inches thick. The sub- 
501 extends to a depth of 60 inches. It is mottled dark 
grayish brown and grayish brown silty clay in the upper- 
most part; mottled, grayish brown silty clay in the middle 
part; and light olive gray silty clay loam in the lowest 
part. 

Of minor extent in this association are Armstrong, 
Edina, Rinda, Colo, and Vesser soils. Edina are prairie 
soils in small areas near the center of flat divides. Rinda 
are gray, highly weathered, clayey glacial till soils that 
are on side slopes along drainageways. Armstrong soils 
are similar to Rinda soils but have a much redder sub- 
Soil. Colo and Vesser soils formed in alluvium in drain- 
ageways. 

The soils in this association have moderately high 
available water capacity and medium natural fertility. 
Farming is diversified. The gently sloping and nearly level 
soils are almost continuously cropped with corn and soy- 
beans. The steeper soils can be cropped, but they gen- 
erally are in permanent pasture. Most grain that is grown 
is fed to livestock. 


4. Lindley-Weller association 


Well drained and moderately well drained, moderately 
sloping to steep soils formed in glacial till and loess on 
uplands 


This association consists of strongly dissected areas 
that border the Des Moines, Skunk, and Mississippi 
Rivers and areas that border the major streams in the 
county. The principal landscape features are narrow, 
rounded ridgetops; long, steep, convex side slopes; and 
narrow valleys (figs. 6, 7). Most of the area is covered 
with forest, but small, irregularly shaped fields are mainly 
in pasture. The soils of this association formed under 
forest vegetation, and they have a light-colored surface 
layer. 
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This association covers about 47 percent of the 
county. It is about 48 percent Lindley soils, 18 percent 
Weller soils, and 34 percent soils of minor extent. 

Lindley soils are on lower, convex side slopes of dis- 
sected uplands. These soils are well drained. They have 
a surface layer of mixed very dark grayish brown and 
yellowish brown loam about 10 inches thick. The subsoil 
extends to a depth of 60 inches. It is yellowish brown 
loam in the upper part and yellowish brown clay loam in 
the lower part. 

Weller soils are on rounded ridgetops and upper parts 
of convex side slopes. These soils are moderately well 
drained. They have a surface layer of very dark grayish 
brown silt loam about 3 inches thick. The subsurface 
layer is grayish brown silt loam about 13 inches thick. 
The subsoil extends to a depth of 50 inches. It is grayish 
brown and brown silty clay in the uppermost part, grayish 
brown silty clay in the middle part, and grayish brown 
silty clay loam in the lowest part. The substratum is 
mottled light olive gray and light olive brown silty clay 
loam. 

Of, minor extent in this association are Ashgrove, 
Beckwith, Clinton, Fayette, Keswick, Nordness, 
Nodaway, and Cantril soils. Beckwith soils are on the 
nearly level areas of the uplands, and they formed in 
loess. Ashgrove soils are gray, highly weathered, clayey 
glacial till soils. Keswick soils are similar to Ashgrove 
soils but have a much redder subsoil. Keswick soils are 
on convex side slopes. Clinton and Fayette soils are 
forested soils that are in positions similar to those of 
Weller soils, but they have less clay in the subsoil. Nord- 
ness soils are generally steep, and they formed in loamy 
material 10 to 18 inches thick over limestone bedrock. 
Nodaway and Cantril soils formed in alluvium in narrow 
drainageways. 

The soils in this association are not well suited to row 
crops. Row crops are grown on ridgetops and upper side 
slopes, but a large part of the acreage is in permanent 
pasture and woodland. These soils are subject to severe 
erosion because runoff is rapid. Many drainageways that 
dissect this association are deep and uncrossable with 
farm machinery. 


5. Douds-Clinton-Keomah association 


Somewhat poorly drained and moderately well drained, 
nearly level to moderately steep soils formed in old allu- 
vial sediment and loess on high benches 


This association consists of loess-covered benches, 
the tops of which are nearly level to moderately sloping 
and the side slopes and escarpments of which are gen- 
erally moderately steep. The material below the loess on 
side slopes is sand, silt, and clay, and it originated as 
alluvial sediment at a much earlier time. The benches 
are along the major stream valleys and are distinctly 
higher than the flood plain (figs. 8, 9). The most exten- 
Sive area of nearly level bench soils is at the mouth of 


Sugar Creek, and another large area extends along most 
of Big Sugar Creek. Small areas of bench soils are 
scattered along the Des Moines River. 

This association covers about 5 percent of the county. 
It is about 35 percent Douds soils, 20 percent Clinton 
soils, 12 percent Keomah soils, and 33 percent soils of 
minor extent. 

Douds soils are moderately well drained. These soils 
are moderately steep and are downslope from the loess 
soils. They have a surface layer of very dark grayish 
brown loam about 5 inches thick. The subsurface layer is 
dark grayish brown loam about 9 inches thick. The sub- 
soil extends to a depth of 60 inches. It is brown sandy 
clay loam or clay loam in the upper part and brown or 
strong brown sandy clay loam or sandy loam in the lower 
part. 

Clinton soils are moderately well drained. These soils 
are upslope from Douds soils and are on the upper parts 
of the benches. They have a surface layer of very dark 
gray silt loam about 3 inches thick. The subsurface layer 
is dark grayish brown and yellowish brown silt loam 
about 9 inches thick. The subsoil extends to a depth of 
48 inches. It is yellowish brown and brown silty clay 
loam. The substratum is yellowish brown silty clay loam. 

Keomah soils are somewhat poorly drained. These 
nearly level soils generally are nearer the center of the 
benches. They have a surface layer of brown silt loam 
about 4 inches thick. The subsurface layer is brown silt 
loam about 5 inches thick. The subsoil extends to a 
depth of 60 inches. It is brown silty clay and silty clay 
loam in the upper part and mottled grayish brown, dark 
grayish brown, and yellowish brown silty clay and silty 
clay loam in the lower part. 

Of minor extent in this association are Belinda, Gal- 
land, Pershing, Nodaway, and Weller soils. Galland soils 
are clay loam and are downslope from the loess soils. 
Weller soils are in positions similar to Clinton soils, but 
the content of clay in the subsoil is higher. Belinda and 
Pershing soils are in the loess part of the bench, but 
they have a darker surface layer than Weller or Clinton 
Soils. Nodaway soils formed in alluvium on river bottoms. 

The response of Clinton, Keomah, Douds, Galland, 
and Weller soils to fertilizers is good. Most of these soils 
are cultivated or have been cleared of trees and are in 
permanent pasture. 

The steeper soils have low productivity and are sub- 
ject to erosion. They are generaily in timber or perma- 
nent pasture. Along some bench escarpments are sand 
pockets that are large enough to quarry. The bench 
escarpments along Big Sugar Creek near Franklin have 
outcroppings of limestone. 


6. Sparta-Dickinson association 


Excessively drained to well drained, nearly level to mod- 
erately sloping soils formed in coarse sediment on 
benches 


This association consists of soils located mainly on 
sandy benches along the Mississippi and Des Moines 
Rivers. The edges of the benches are moderately steep 
in some places, but the landscape is typically nearly 
level to moderately sloping. Generally, this association is 
near the center of bottom lands and is surrounded by 
finer textured soils. ` 

This association covers about 3 percent of the county. 
К is about 50 percent Sparta soils, 20 percent Dickinson 
Soils, and 30 percent soils of minor extent. 

Sparta soils are on sandy stream benches. These soils 
аге excessively drained and have a sand and coarse 
sand subsoil. They have a surface layer of very dark 
grayish brown and dark brown loamy sand about 20 
inches thick. The substratum is sand to a depth of 60 
inches. It is dark yellowish brown in the upper part and 
yellowish brown in the lower part. 

Dickinson soils developed in sandy sediment and are 
well drained and somewhat excessively drained. These 
soils generally are on sandy stream benches. They have 
a surface layer of very dark brown fine sandy loam and 
sandy loam about 18 inches thick. The subsoil extends 
to a depth of 44 inches. It is very dark grayish brown and 
brown sandy loam in the uppermost part, dark yellowish 
brown loamy sand in the middle part, and yellowish 
brown loamy sand in the lowest part. The substratum is 
yellowish brown loamy sand and sand. 

Of minor extent in this association are excessively 
drained Chelsea and Hoopeston soils. Hoopeston soils 
are sandy loam and are in the lower and wetter parts of 
the association. Chelsea soils are in positions similar to 
Sparta soils; they formed under forest vegetation and the 
surface layer is thin and light colored. 

The soils in this association have low available water 
capacity and are droughty. If rainfall is timely, however, 
good yields can be expected on Dickinson soils. Be- 
cause these soils warm up early in spring, some areas 
are used for truck farming. Watermelons and cantaloupe 
are the predominant truck farming crops (fig. 10). The 
steep slopes and terrace escarpments are generally in 
grass. 

In a few areas of this association, sand is quarried for 
commercial use. Just south of Fort Madison, a few in- 
dustries have selected building sites on these soils. 


7. Chequest-Nodaway-Landes association 


Poorly drained, moderately well drained and well drained, 
nearly level soils formed in recent alluvium on bottom 
land 


The soils of this association are nearly level and are 
on first and second bottoms (fig. 11). The largest areas 
are along the Mississippi River in the northeast part of 
the county and south of Fort Madison. These areas 
range from 2 to 7 miles in width. Smaller areas are along 
the Des Moines River and the major streams in the 
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county. The soils formed ‘in silty and loamy sediment 
deposited on the flood plains. 

This association covers about 10 percent of the 
county. It is about 12 percent Chequest soils, 11 percent 
Nodaway soils, 10 percent Landes soils, and 67 percent 
soils of minor extent. 

Chequest soils are poorly drained. These soils formed 
in silty alluvial sediment on the nearly level part of the 
flood plain that is some distance from the stream chan- 
nels. They are subject to flooding unless protected by 
levees. Artificial drainage is needed for highest crop pro- 
duction. These soils have a surface layer of very dark 
gray silty clay loam about 9 inches thick. The subsoil 
extends to a depth of 60 inches. it is dark gray silty clay 
loam that has some brownish mottles. The substratum is 
generally at a depth below 60 inches. 

Nodaway soils are a stratified mixture of silty material 
and a few sandy strata. These soils are near the main 
channel of the streams and are flooded unless protect- 
ed. Remnants of former stream channels are in many 
places. The topography is gently undulating. In some 
areas these soils remain in forest vegetation. They have 
a surface layer of very dark grayish brown silt loam 
about 8 inches thick. The substratum is variable thin 
strata of dark grayish brown, grayish brown, and very 
dark grayish brown silt loam to a depth of 60 inches. 

Landes soils are well drained. They formed in loamy 
alluvial sediments adjacent to the main channel of the 
stream. Some areas may need protection from flooding if 
used for row crop production. The soils have a surface 
layer of very dark grayish brown and dark grayish brown 
sandy loam about 12 inches thick. The substratum is 
stratified very dark grayish brown, dark grayish brown, 
and pale brown silt loam, loam, and sandy loam to a 
depth of 58 inches. 

Of minor extent in this association are sizable acre- 
ages of Festina, Koszta, Lawler, Lawson, and Richwood 
soils. Festina soils are moderately dark, well drained 
soils that have a silty clay loam subsoil. Коза soils are 
moderately dark, somewhat poorly drained soils that 
have a silty clay loam subsoil. These soils are on second 
bottoms and generally are not flooded. Lawler soils are 
dark, somewhat poorly drained, and they have a loam 
subsoil. Lawler soils formed in loamy alluvial sediment, 
but some areas may need tile drainage because of a 
seasonal high water table. Lawson soils are somewhat 
poorly drained silt loam soils that are near the main 
channel of the streams. Richwood soils have a dark 
surface and are well drained. They are some distance 
from the main stream and on higher stream benches. 

Except for some areas of Landes soils, this associ- 
ation is used intensively for corn and soybeans. The 
available water capacity is high, and the productivity is 
higher than the county average. Some of the soils are 
flooded. For optimum yields, artificial drainage and flood 
protection may be needed. 
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Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section "Use and 
management of the 5015." | 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
а brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
Soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils that have profiles that are almost alike make up 
a soil series. Except for allowable differences in texture 
of the surface layer or of the underlying substratum, all 
the soils of a series have major horizons that are similar 
in composition, thickness, and arrangement in the profile. 
A soil series commonly is named for a town or geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. The Galland series, for 
example, was named for the town of Galland in Lee 
County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a 50/ 
phase commonly indicates a feature that affects use or 
management. For example, Galland loam, 5 to 9 percent 
slopes, moderately eroded, is one of several phases 
within the Galland series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes 
and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the patterns and proportions are somewhat 
similar in all areas. Colo-Vesser complex, 2 to 5 percent 
slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 


uniform. An area shown on the map has at least one of 
the dominant (named) soils or may have all of them. 
Galland soils, 9 to 14 percent slopes, severely eroded, is 
an undifferentiated group in this survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soi! or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 3, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See "Summary of tables.") Many 
of the terms used in describing soils are defined in the 
Glossary. 


13B—Colo-Vesser complex, 2 to 5 percent slopes. 
This complex consists of poorly drained and somewhat 
poorly drained, gently sloping soils on bottom lands. The 
soils are so intermingled that it is impractical to map 
each separately. The complex is about 60 percent Colo 
Soils, 30 percent Vesser soils, and 10 percent included 
Soils. 

Colo soils are typically along waterways; Vesser soils 
are in uniform bands along the edges of the map unit at 
the base of slopes. Both soils are subject to flooding. In 
many places, they are cut by channels or gullies that 
cannot be crossed by farm machinery. This complex is in 
elongated areas that are as much as a mile or more long 
and generally about 150 to 400 feet wide. 

Typically, the Colo soils have a surface layer of very 
dark gray and black silty clay loam about 37 inches thick. 
The subsoil extends to a depth of 60 inches. It is very 
dark gray silty clay loam. The substratum is gray silty 
clay-loam. | 

Typically, the Vesser soils have a surface layer of very 
dark gray silt loam about 10 inches thick. The subsurface 
layer is very dark gray or dark gray silt loam about 23 
inches thick. The subsoil is silty clay loam that extends 
to a depth of 60 inches. It is gray and light gray in the 
uppermost part, very dark gray and black in the middle 
part, and very dark gray in the lowest part. 

Included with this complex in mapping are small areas 
of soils in entrenched drainageways, which may carry 
water part of the year. Also included are small areas of 
Chequest soils. 

Colo and Vesser soils have moderate or moderately 
slow permeability and high available water capacity. The 
subsoil is medium in available phosphorous and low to 
very low in potassium. The surface layer of these soils is 
acid unless limed within the past few years. Natural fertil- 


ity is medium. The organic matter content is moderate to 
high. 

The soils in this complex are well suited to pasture if 
they are protected from gullying. They are well suited to 
intensive row cropping if gullying is prevented and drain- 
age is provided. Diversion terraces can be used to con- 
trol runoff from the uplands, and most areas can be tile 
drained. Grass waterways are needed in gullied areas. 

This complex is in capability subclass Ім. 


23C—Arispe silty clay loam, 5 to 9 percent slopes. 
This is a moderately well drained and somewhat poorly 
drained soil on short, slightly convex side slopes. Most 
areas are longer than they are wide, but some are irregu- 
lar in shape. They are commonly cut by small drain- 
ageways. Most are 20 acres to more than 40 acres in 
size. 

Typically, the surface layer is very dark gray silty clay 
loam about 8 inches thick. The subsoil is silty clay loam 
that extends to a depth of 41 inches. The upper part is 
very dark gray and dark grayish brown, and the lower 
part is grayish brown and gray and is mottled. The sub- 
stratum is gray, mottled silty clay loam. 

Included with this soil in mapping are small areas of 
Grundy and Mahaska soils. Also included are some 
areas of eroded soils that have a thinner surface layer. 
These included areas make up less than 10 percent of 
the map unit. 

This Arispe soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is very 
low to low in available phosphorus and low in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility is medium. The or- 
ganic matter content is moderate. 

This soil is moderately well suited to corn and soy- 
beans. Because runoff is medium, the erosion hazard is 
moderate. The surface layer is generally friable, has 
gocd tilth, and is moderately easy to till. 

This soil is in capability subclass Ше. 


23C2—Arispe silty clay loam, 5 to 9 percent 
slopes, moderately eroded. This is a moderately well 
drained and somewhat poorly drained soil on short, 
slightly convex slopes. Areas generally are longer than 
they are wide, and they have irregular boundaries. Many 
small drainageways pass through this soil. Most areas 
are 20 acres or more than 50 acres in size. 

Typically, the surface layer is very dark gray silty clay 
loam about 6 inches thick. The subsoil is silty clay loam 
that extends to a depth of 34 inches. The upper part is 
very dark gray and grayish brown, and the lower part is 
grayish brown and gray and is mottled. The substratum 
to a depth of 60 inches is gray, mottled silty clay loam. 

included with this soil in mapping are small areas of 
Grundy and Mahaska soils. Also included are some 
areas of severely eroded soils that have a thinner sur- 
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face layer. These included areas make up less than 15 
percent of the map unit. 

This Arispe soil is moderately slowly permeable and 
has а high available water capacity. The subsoil is very 
low to low in available phosphorous and low in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility is medium. The or- 
ganic matter content is moderate. 

This soil is moderately suited to corn and soybeans. 
Because runoff is medium, the erosion hazard is moder- 
ate. 

This soil is in capability subclass Ше. 


41— Sparta loamy sand, 0 to 2 percent slopes. This 
excessively drained soil is on stream benches, mainly 
along the Mississippi River. It is underlain by coarser 
sand and occasionally gravel at a depth below 4 feet in 
some places. Areas are 5 to 15 acres in size. 

Typically, the surface layer is very dark grayish brown 
and dark brown loamy sand about 20 inches thick. The 
substratum is sand to а depth of 60 inches. It is dark 
yellowish brown in the upper part and yellowish brown in 
the lower part. 

Included with this soil in mapping are small areas of 
Sparta soils that have a thick surface layer and some 
small areas of Dickinson and Saude soils. These includ- 
ed areas make up less than 10 percent of this map unit. 

This Sparta soil is rapidly permeable and has a very 
low available water capacity. The subsoil is very low in 
available phosphorus and available potassium. The sur- 
face layer is acid unless limed within the past few years. 
Natural fertility is low. The organic matter content is low. 

This soil is poorly suited to corn and soybeans unless 
irrigated. Some vegetables and melons are grown. The 
soil is moderately suited to pasture or hay and is also 
suited to wildlife habitat. 

This soil is in capability subclass IVs. 


41B—Sparta loamy sand, 2 to 7 percent slopes. 
This excessively drained soil is on convex ridge crests 
and side slopes and on slight rises, principally on bench- 
es along the Mississippi River valley. Areas are 5 to 10 
acres in size and are irregular in shape. 

Typically, the surface layer is very dark grayish brown 
and dark brown loamy sand about 20 inches thick. The 
substratum is sand to a depth of 60 inches. It is dark 
yellowish brown in the upper part and yellowish brown in 
the lower part. 

Included with this soil in mapping are some areas of 
severely’ eroded soils. 

This Sparta soil is rapidly permeable and has a very 
low available water capacity. The subsoil is very low in 
available phosphorus and available potassium. The sur- 
face layer is acid unless limed within the past few years. 
Natural fertility is low. 

This soil is poorly suited to corn and soybeans unless 
it is irrigated. Some vegetables and melons are grown. 
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The soil is moderately suited to pasture or hay and is 
also suited to wildlife habitat. It is subject to wind and 
water erosion unless protected by vegetative cover. 

This soil is in capability subclass IVs. 


51— Vesser silt loam, 0 to 2 percent slopes. This is 
a somewhat poorly drained or poorly drained, nearly 
level soil along streams. The soil is subject to flooding. 
Areas generally are large. 

Typically, the surface layer is very dark gray silt loam 
about 10 inches thick. The subsurface layer is very dark 
gray or dark gray silt loam about 23 inches thick. The 
subsoil is silty clay loam that extends to a depth of 60 
inches. It is gray in the uppermost part, very dark gray 
and black in the middle part, and very dark gray in the 
lowest part. 

Included with this soil in mapping are small areas of 
soils that have a thinner, gray subsurface layer and con- 
tain more clay in the subsoil than this Vesser soil. 

This Vesser soil is moderately permeable and has a 
high available water capacity. The subsoil is medium in 
available phosphorus and low in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium. The organic matter 
content is moderate. 

This soil, although flooded, is used mainly for pasture. 
The most frequently flooded areas are in trees. If artifi- 
cally drained and protected from flooding, the soil is well 
suited to row crops. Tilth is generally good. Because 
natural drainage is poor, cultivation is often delayed 
unless the soil is artifically drained. Tile lines work well 
because the subsoil is moderately permeable. Crop re- 
sponse is favorable to lime and fertilizer. 

This soil is in capability subclass liw. 


56—Cantril loam, 0 to 2 percent slopes. This is a 
somewhat poorly drained soil on bottom lands of the 
major streams and on lower parts of large alluvial fans. 
Areas range from 10 acres to as much as 40 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsurface layer is dark 
grayish brown and grayish brown loam about 14 inches 
thick. The subsoil extends to a depth of 60 inches. It is 
mottled grayish brown and yellowish brown loam in the 
upper part and mottled yellowish brown loam and light 
brownish gray or gray silty clay loam in the lower part. 

Included with this soil in mapping are some areas of 
soils that have a thicker, dark surface layer than this 
Cantril soil. Also included are a few small areas where 
light-colored loam is on the surface. 

This Cantril soil is moderately permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and available potassium. The surface 
layer is acid unless limed within the past few years. 
Natural fertility is low. The organic matter content is low 
to moderate. 


This soil is well suited to row crops. It is susceptible to 
erosion unless protected by diversions from runoff from 
the uplands. The soil has a seasonally high water table 
and is subject to siltation from soils on uplands. 

This soil is in capability class l. 


56B—Cantril loam, 2 to 5 percent slopes. This is a 
somewhat poorly drained, gently sloping soil on alluvial 
fans, foot slopes, and stream benches. Most areas are in 
major stream valleys. They range from 5 to 15 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsurface layer is dark 
grayish brown and grayish brown loam about 14 inches 
thick. The subsoil extends to a depth of 60 inches. It is 
mottled grayish brown and yellowish brown loam in the 
upper part and mottled yellowish brown loam and light 
brownish gray or gray silty clay loam in the lower part. 

Included with this soil in mapping are small areas of 
soils that have a slightly thicker surface layer and in 
which the lower part of the subsoil and the substratum 
contain more sand than this Cantril soil. Also included 
are areas that have recent deposition of light-colored 
loamy sediment. 

This Cantril soil is moderately permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and available potassium. The surface 
layer is acid unless limed within the past few years. 
Natural fertility is low. The organic matter content of this 
Soil is low to moderately low. 

This soil is moderately suited to row crops. Because 
most areas are narrow and small, it is best to farm them 
with adjacent soils. Surface runoff is medium. Unless 
runoff from soils on uplands is controlled, the soil is 
damaged by sheet and gully erosion. 

This soil is in capability subclass lle. 


57—Rushville silt loam, 0 to 2 percent slopes. This 
is a poorly drained to very poorly drained soil on narrow 
ridgetops on uplands near the major streams. Areas 
range from 10 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 9 inches thick. The subsurface layer.is gray 
and light brownish gray silt loam about 7 inches thick. 
The subsoil extends to a depth of 52 inches. It is grayish 
brown silty clay loam in the uppermost part, grayish 
brown silty clay in the middle part, and grayish brown 
and yellowish brown silty clay loam in the lowest part. 
The substratum is mottled grayish brown and yellowish 
brown silt loam. 

Included with this soil in mapping are small areas 
where runoff water collects in shallow depressions be- 
cause there is no natural outlet to drain surface water. 
Also included are areas where plowing has mixed the 
grayish subsurface layer with the surface layer. These 
areas appear ashy. 
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This Rushville soil is slowly or very slowly permeable 
and has a high available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility and organic matter 
content are low. 

This soil is best suited to row crops and meadow. Tile 
drainage is needed for optimum growth, but surface 
drainage is sufficient in some places. 

This soil is in capability subclass ми. 


58D2—Douds loam, 9 to 14 percent slopes, moder- 
ately eroded. This is a moderately well drained, strongly 


sloping soil on side slopes of high benches along the. 


major rivers and their tributaries. Areas are irregular in 
shape and range from 5 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 5 inches thick. The subsurface layer is dark 
grayish brown loam about 9 inches thick. The subsoil 
extends to a depth of 60 inches. It is brown sandy clay 
loam or clay loam in the upper part and brown or strong 
brown sandy clay loam or sandy loam in the lower part. 

Included with this soil in mapping are a few small 
areas of severely eroded soils and areas of soils that 
have short, steep slopes. 

This Douds soil is moderately permeable and has a 
medium available water capacity. The subsoil is very low 
in available phosphorus and available potassium. The 
surface layer is acid unless limed in the past few years. 
Natural fertility is very low. The organic matter content is 
low. 

This soil is best suited to hay and pasture. It is moder- 
ately suited to corn and soybeans if erosion is controlled 
and fertility is improved. Surface runoff is medium or 
rapid. The soil receives varying amounts of seepage 
water. In some places artificial drainage is impractical. 

This soil is in capability subclass Ме. 


58E2—Douds loam, 14 to 18 percent slopes, mod- 
erately eroded. This is a moderately well drained, mod- 
erately steep soil on side slopes of high benches along 
the major rivers and their tributaries. Areas are irregular 
in shape and generally range from 15 acres to more 
than 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 5 inches thick. The subsurface layer is dark 
grayish brown loam about 9 inches thick. The subsoil 
extends to a depth of 60 inches. It is brown sandy clay 
loam or clay loam in the upper part and brown or strong 
brown sandy clay loam or sandy loam in the lower part. 
The clay loam subsoil is exposed near drainageways and 
short side slopes in some places. 

This Douds soil is moderately permeable and has a 
medium available water capacity. The subsoil is very low 
in available phosphorus and available potassium. The 
surface layer is acid unless limed within the past few 
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years. Natural fertility is very low. The organic matter 
content is low. | 

This soil is used for pasture and woodland or as wild- 
life habitat. It is not suited to cultivation because it is 
susceptible to very severe erosion. Surface runoff is 
rapid. Establishing pasture seeding is difficult because of 
poor tilth and low fertility of the surface layer. The soil 
receives varying amounts of seepage water. in most 
places artificial drainage is not practical. 

This soil is in capability subclass Vle. 


63—Chelsea loamy fine sand, 0 to 2 percent 
slopes. This is an excessively drained, nearly level soil 
on benches along the Mississippi River. Areas are irregu- 
lar in shape and range from 10 acres to more than 60 
acres in size. 

Typically, the surface layer is black loamy fine sand 
about 4 inches thick. The subsurface layer is brown fine 
sand about 42 inches thick. The substratum is brown 
fine sand. Bands of dark reddish brown, slightly cement- 
ed sand coated with clay and iron are at a depth below 
40 inches. Coarse sand and some gravel are at a depth 
below about 3 feet in some areas. 

Included with this soil in mapping are some small 
areas of Saude and Sparta soils. 

This Chelsea soil is rapidly permeable and has a very 
low available water capacity. The subsoil is very low in 
available phosphorus and available potassium. The sur- 
face layer is acid unless limed within the past few years. 
Natural fertility and the organic matter content are very 
low. 

This soil is suited to small grain or woodland. It is 
excessively drained and very droughty. If irrigated, it can 
be used for melons and vegetables. In dryfarmed areas 
satisfactory crop yields are dependent on timely and 
above normal rainfail. The soil is subject to wind erosion 
unless vegetative cover is maintained. This wind activity 
can damage row crops. The soil is suitable as wildlife 
habitat. 

This soil is in capability subclass IVs. 


63B—Chelsea loamy fine sand, 2 to 7 percent 
slopes. This is an excessively drained, gently sloping 
soil on side slopes of benches along the Mississippi 
River. Areas are irregular in shape and generally are 
longer than they are wide. They are 5 to 30 acres in 
size. 

Typically, the surface layer is black loamy fine sand 
about 4'inches thick. The subsurface layer is brown fine 
sand about 42 inches thick. The substratum is brown 
fine sand. Bands of dark reddish brown, slightly cement- 
ed sand coated with clay and iron are at a depth below 
40 inches. 

This Chelsea soil is rapidly permeable and has a very 
low available water capacity. The subsoil is very low in 
available phosphorus and available potassium. The sur- 
face layer is acid unless limed within the past few years. 
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н fertility and the organic matter content are very 
ow. 

This soil is poorly suited to corn and soybeans. it is 
moderately suited to hay and woodland or as wildlife 
habitat. The soil is excessively drained and very 
droughty. It is subject to wind erosion unless a vegeta- 
tive cover is maintained. This wind activity can damage 
young crops. 

This soil is in capability subclass IVs. 


65E2—Lindley loam, 14 to 18 percent slopes, mod- 
erately eroded. This is a well drained soil. It is most 
extensive on convex side slopes dissected by many, 
small, V-shaped drains. Areas range from 10 to 50 acres 
in size. 

Typically, the surface layer is mixed very dark grayish 
brown and yellowish brown loam about 10 inches thick. 
The yellowish brown subsoil extends to a depth of 60 
inches. It is loam in the upper part and clay loam in the 
lower part. Part of the original surface layer has been 
removed by erosion, and the rest has been mixed with 
the subsurface layer and part of the former subsoil by 
plowing. 

Included with this soil in mapping are a few areas of 
uneroded soils in the woodlands. 

This Lindley soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer generally is acid unless 
limed recently. Natural fertility is very low. The organic 
matter content is low. 

This soil is best suited to permanent pasture and pro- 
duces fair pasture if managed properly. Most areas are 
in pasture or woodland. If trees are removed, the pasture 
should be seeded as soon as possible because of the 
severe erosion hazard. Runoff is rapid. 

This soil is in capability subclass Vle. 


65E3—Lindley soils, 14 to 18 percent slopes, se- 
verely eroded. These are well drained soils. They are 
most extensive on irregular, convex side slopes that are 
dissected by many V-shaped drains. In places, numerous 
small gullies cross these soils. Areas generally are not 
large. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is reddish brown and yellowish brown 
loam to clay loam. The yellowish brown subsoil extends 
to a depth of 48 inches. It is loam in the upper part and 
clay loam in the lower part. Erosion is so severe that in 
most places the present surface layer consists of subsoil 
mixed by tillage with a small amount of the remaining 
surface and subsurface layers. Many gullies have 
formed. In a few areas near waterways or at the base of 
slopes, the surface layer is a few inches of moderately 
dark loam. 

These Lindley soils are moderately slowly permeable 
and have a high available water capacity. The subsoil is 
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medium in available phosphorus and very low in availa- 
ble potassium. The surface layer generally is acid unless 
recently limed. Natural fertility and the organic matter 
content are very low. 

These soils are not suited to row crops because of the 
moderately steep slopes and severe soil loss. Most 
areas are permanent pasture or idle areas within cultivat- 
ed fields. The potential yield is low. The hazard of ero- 
sion is severe, and surface runoff is rapid. The soils are 
best suited to permanent pasture or trees. Establishing a 
stand of either is often difficult because of the poor tilth 
and low fertility. Tree growth is generally slow. 

These soils are in capability subclass Vile. 


65F2—Lindley loam, 18 to 25 percent slopes, mod- 
erately eroded. This is a well drained, steep soil on side 
slopes. Areas range from 10 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
and yellowish brown loam or clay loam about 10 inches 
thick. The yellowish brown subsoil extends to a depth of 
40 inches. It is loam in the upper part and clay loam in 
the lower part. In a few places, the clay loam subsoil is 
exposed. The subsoil contains lime at a depth of 40 
inches ín some places. 

This Lindley soil is moderately slowly permeable and 
has а high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer generally is acid unless 
recently limed. Natural fertility and the organic matter 
content are very low. 

This soil is mainly in oak, hickory, and some elm. 
Some areas are used for very limited grazing, but clear- 
ing and seeding pasture generally is not practical. Sur- 


: face runoff is very rapid. The soil is best suited to wood- 


land. 
This soil is in capability subclass Vile. 


65G—Lindley loam, 25 to 40 percent slopes. This is 
а well drained soil. It is most extensive on convex side 
slopes dissected by many small, V-shaped drains. Areas 
range from 10 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 2 inches thick. The subsurface layer is yel- 
lowish brown and brown loam about 7 inches thick. The 
yellowish brown subsoil extends to a depth of 40 inches. 
It is loam in the upper part and clay loam in the lower 
part. . 

Included with this soil in mapping are areas of eroded 
Lindley soils and a few small areas of Douds soils. Also 
included are a few small areas where shale or limestone 
crops out. 

This Lindley soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer is generally acid unless 
recently limed. Natural fertility is very low. The organic 
matter content is low. 
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Most areas of this soil are in trees, but a few areas are 
in permanent pasture. Runoff is very rapid. Because of 
the steep slopes, the soil is limited to pasture, woodland, 
or wildlife habitat (fig. 12). | 

This soil is in capability subclass Vlle. 


75—Givin silt loam, 1 to 3 percent slopes. This is a 
somewhat poorly drained soil on uplands. Areas general- 
ly are irregular in shape and range from 10 to 50 acres 
in size. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer is dark gray- 
ish brown silt loam about 4 inches thick. The subsoil is 
Silty clay loam that extends to a depth of 50 inches. It is 
dark grayish brown and grayish brown in the upper part 
and grayish brown and olive gray in the lower part. The 
substratum is light grayish brown and olive gray silty clay 
loam. 

Included with this soil in mapping are small areas of a 
soil that has a thinner and lighter-colored surface layer 
than this Givin soil. Included areas make up less than 10 
percent of the map unit. 

This Givin soil is moderately slowly permeable and has 
a high available water capacity. The subsoil is low in 
available phosphorus and very low in available potas- 
sium. The surface layer is acid unless limed in the past 
few years. Natural fertility is medium. The organic matter 
content is moderately low to low. 

This soil is used intensively for and is well suited to 
row crops. Surface runoff is slow, and tile drainage is 
needed in some places for timely farming. 

This soil is in capability class l. 


80B—Clinton silt loam, 2 to 5 percent slopes. This 
is a moderately well drained soil on narrow upland di- 
vides and the upper parts of side slopes. Areas are 
generally long and narrow and have irregular boundaries. 
They are commonly more than a quarter-mile long and 
10 to 30 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray- 
ish brown and yellowish brown silt loam about 9 inches 
thick. The subsoil extends to а depth of 48 inches. It is 
yellowish brown and brown silty clay loam. The substra- 
tum is yellowish brown silty clay loam. 

Included with this soil in mapping are small areas of 
nearly level soils in which the thickness of the silt loam 
surface layer combined with that of the subsurface layer 
is 12 to 18 inches. Also included are small areas at the 
heads of drainageways where the soils have a mottled 
subsoil and are not so well drained as this Clinton soil. 
These included areas make up less than 15 percent of the 
map unit. 

This Clinton soil is moderately permeable and has a 
high available water capacity: The subsoil is high in avail- 
able phosphorus and medium in available potassium. 
The surface layer is acid unless limed within the past few 
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years. Natural fertility is medium. The organic matter 
content is moderately low. 

This soil is well suited to corn and hay. Some areas 
are used for woodland or pasture, but most of the acre- 
age is in crops. The surface layer is friable and easy to 
till. Because runoff is medium, the erosion hazard is 
moderate. 

This soil is in capability subclass lie. 


80C2—Clinton silt loam, 5 to 9 percent slopes, 
moderately eroded. This is a moderately well drained 
soil on convex ridgetops, narrow divides, and side 
slopes. Areas are quite long and are irregular in shape. 
They generally are 5 to 40 acres in size. 

Typically, the surface layer is a plow layer 8 inches 
thick. This plow layer is dark grayish brown or brown silt 
loam. The subsurface layer generally is mixed with the 
plow layer. The subsoil extends to a depth of 42 inches. 
It is yellowish brown and brown silty clay loam. The 
substratum also is yellowish brown silty clay loam. The 
surface layer is silty clay loam in some places. 

Included with this soil in mapping are small areas 
where the subsoil and weathered clayey reddish paleo- 
sol are exposed. Also included are several 3- to 30-acre 
areas of uneroded Clinton soils. 

This Clinton soil is moderately permeable and has a 
high available water capacity. The subsoil is high in avail- 
abie phosphorus and medium in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium. The organic matter 
content is low. Г 

This soil is moderately suited to hay, сот, and soy- 
beans if it is properly managed. It is well suited to pas- 
ture or woodland. Surface runoff is medium. The surface 
layer is friable, but tilth is poor. The surface soil is often 
cloddy and hard when dry and sticky when wet. The 
hazard of erosion is severe unless the soil is properly 
managed. 

This soil is in capability subclass Ille. 


80D2—Clinton silt loam, 9 to 14 percent slopes, 
moderately eroded. This is a moderately well drained, 
strongly sloping soil. It generally is in. bands around side 
slopes, but in some places it is on the crests of narrow 
ridges. Areas are long, narrow, and irregular in shape 
and generally range from 5 to 25 acres in size. 

Typically, the surface layer is a plow layer 8 inches 
thick. This plow layer generally is dark grayish brown silt 
loam, but in some places it is silty clay loam. The subsur- 
face layer is generally mixed with the plow layer. The 
subsoil extends to a depth of 42 inches. It is yellowish 
brown and brown silty clay loam. The substratum is yel- 
lowish brown silty clay loam. 

Included with this soil in mapping are areas of moder- 
ately steep Clinton soils, small areas where the subsoil is 
exposed, and areas of reddish weathered paleosol. Also 
included are a few areas of Weller soils. 
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This Clinton soil is moderately permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and medium in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium. The organic matter 
content is low. | 

The soil is moderately suited to corn, soybeans, and 
hay. It is well suited to pasture or woodland. Many areas 
are small and are managed with less sloping Clinton 
5015 as cropland. The soil is often used with less suit- 
able soils as pasture. Surface runoff is medium or rapid 
during hard rain. The erosion hazard is severe. 

This soil is in capability subciass llle. 


81B—Clinton silt loam, bedrock substratum, 2 to 6 
percent slopes. This is a moderately well drained, 
gently sloping soil on loess-covered benches that extend 
into the bottom lands. These benches are underlain by 
limestone bedrock at a depth of 6 to 10 feet. This bed- 
rock has crevices that allow the surface material to run 
into them with the percolating ground water. As a result, 
shallow depressions and, in some cases, deep depres- 
sions that are not crossable with farm machinery are on 
the surface. Areas range from 5 to 15 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray- 
ish brown and yellowish brown silt loam about 9 inches 
thick. The subsoil extends to a depth of 48 inches. It is 
yellowish brown and brown silty clay loam. The substra- 
tum also is yellowish brown silty clay loam. | 

This Clinton soil is moderately permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and medium in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium. Organic matter content 
is low. 

Much of the acreage of this soil is used in crop rota- 
tion, but in some places the soil is in woodland. If culti- 
vated, it erodes easily. Runoff is slow. 

This soil is in capability subclass lle. 


81C2—Clinton silt loam, bedrock substratum, 5 to 
9 percent slopes, maderately eroded. This is a moder- 
ately well drained, moderately sloping soil on loess-cov- 
ered benches that extend into’ the bottom lands. These 
benches are underlain by limestone bedrock at a depth 
of 6 to 10 feet. This bedrock has crevices that allow the 
surface material to run into them with the percolating 
ground water. As a result, shallow depressions and, in 
some cases, deep depressions that are not crossable 
with farm machinery are on the surface. Areas range 
from 10 to 20 acres in size. 

Typically, the surface layer is a plow layer about 8 
inches thick. This plow layer generally is dark grayish 
brown and grayish brown silt loam, but in some places it 
is silty clay loam. The subsurface layer has generally 
been mixed with the surface layer during plowing. The 


subsoil extends to a depth of 42 inches. It is yellowish 
brown and brown silty clay loam. The substratum also is 
yellowish brown silty clay loam. 

- Included with this soil in mapping are small areas of 
steeper and, in places, eroded Clinton soils. 

This Clinton soil is moderately permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and medium in available potassium. 
The surface layer is acid unless limed in the past few 
years. Natural fertility is medium. Organic matter content 
is low. 

Much of the acreage of this soil is used for crop 
rotation. In some places, the soil is in woodland. If culti- 
vated, it erodes easily. Surface runoff is medium. 

This soil is in capability subclass llle. 


115D—Chelsea soils, 9 to 18 percent slopes. These 
moderately steep, excessively drained soils are along the 
edges of benches in the major river valleys. They formed 
under a native vegetation of trees in sandy material 
exposed by geologic erosion of stream benches. Some 
gullies are on hillsides. Areas range from 10 to 30 acres 
in size. 

Typically, the surface layer is brown fine sand about 6 
inches thick. The substratum also is brown fine sand. 
Bands of dark reddish brown, slightly cemented sand 
coated with clay and iron are at a depth below 40 
inches. 

Included with this soil in mapping are small areas of 
Sparta, Dickinson, and unclassified loamy sand. 

These Chelsea soils are rapidly permeable and have a 
very low available water capacity. The subsoil is very low 
in available phosphorus and available potassium. The 
surface layer is acid unless limed within the past few 
years. Natural fertility is low. The organic matter content 
is very low. 

These soils are suited to permanent pasture and trees 
or as wildlife habitat; many areas are better suited to 
woodland or wildlife habitat than to pasture. Grazing 
needs to be controlled in pasture so that the cover of 
plants will not be lost. Diversion terraces placed at the 
base of some areas will protect soils downslope from 
runoff and silting. Runoff is medium. 

These soils are in capability subclass МІ. 


130—Belinda silt loam, 0 to 2 percent slopes. This 
is a poorly drained soil on narrow, flat ridgetops on the 
uplands near the major streams. Areas range from 10 to 
60 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 7 inches thick. The subsurface layer is grayish 
brown and light brownish gray silt loam about 11 inches 
thick. The subsoil extends to a depth of 60 inches. It is 
mottled dark grayish brown and grayish brown silty clay 
in the uppermost part; grayish brown, mottled silty clay in 
the middle part; and light olive gray silty clay loam in the 
lowest part. In some places, the grayish subsurface layer 
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has been mixed with the surface layer during plowing. 
These areas appear ashy. 

This Belinda soil is very slowly permeable and has a 
moderately high available water capacity. The subsoil is 
iow in available phosphorus and very low in available 
potassium. The surface layer generally is acid unless 
limed. Natural fertility is medium. The organic matter 
content is moderate. 

Because the subsoil contains large amounts of clay, 
tile lines are not suitable for drainage. Shallow ditches, 
however, remove excess water and improve drainage. 
Where surface drainage has been installed, this soil is 
suited to row crops. In periods of more-than-normal rain- 
fall, crops may turn yellow and be stunted. This soil is 
often cultivated with Pershing and Clarinda soils. 

This soil is in capability subclass И. 


131B—Pershing silt loam, 2 to 5 percent slopes. 
This is a moderately well drained to somewhat poorly 
drained, gently sloping soil. It is on moderately wide 
ridgetops and on slightly convex side slopes that are 
adjacent to the valleys of major drainageways. Areas are 
5 to 25 acres. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer is very dark 
gray or dark grayish brown silt loam and silty clay loam 
about 9 inches thick. The subsoil extends to a depth of 
52 inches. It is dark grayish brown silty clay loam in the 
uppermost part, grayish brown silty clay in the middle 
part, and light olive gray and olive gray silty clay and silty 
clay loam in the lowest part. The substratum is mottled 
light olive gray and yellowish brown silty clay loam. 

Included with this soil in mapping are some areas of 
moderately eroded soils that have a thinner surface layer 
than this Pershing soil. 

This Pershing soil is slowly permeable and has a high 
available water capacity. The subsoil is high in available 
phosphorus and very low in available potassium. The 
surface layer is acid unless limed. Natural fertility is low 
to medium. The organic matter content is moderate to 
moderately low. 

If management is good, this soil is moderately suited 
to row crops. Much of this soil is in crops, and the rest is 
in woodland or pasture (fig. 13). Runoff is medium, and 
erosion is likely in cultivated areas that are not tilled on 
the contour. 

This soil is in capability subclass llle. 


131C2—Pershing silt loam, 5 to 9 percent slopes, 
moderately eroded. This is a moderately well drained 
to somewhat poorly drained, moderately sloping soil on 
rounded ridgetops and short, convex side slopes. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer has been 
mixed with the surface layer by tillage in most places. 
The subsoil extends to a depth of 48 inches. it is dark 
grayish brown silty clay loam in the uppermost part; 
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grayish brown, mottled silty clay in the middle part; and 
light olive gray and olive gray silty clay and silty clay 
loam in the lowest part. The substratum is mottled light 
olive gray and yellowish brown silty clay loam. in a few 
places, the subsoil is exposed on the convex shoulders 
of side slopes. 

Pershing soil is slowly permeable and has a high avail- 
able water capacity. The subsoil is high in available 
phosphorus and very low in available potassium. The 
surface layer of this soil is acid unless limed. Natural 
fertility is low to medium. The organic matter content is 
moderately low to low. 

This soil is moderately suited to row crops. Runoff is 
medium. After rain, the surface layer tends to seal and 
crust. The response is good to applications of lime and 
fertilizer. 

This soil is in capability subclass Ше. 


132B— Weller silt loam, 2 to 5 percent slopes. This 
is a moderately well drained, gently sloping soil on mod- 
erately wide ridgetops and slightly convex side slopes. 
Areas are 5 to 30 acres. 

Typically, the surface layer is very dark grayish brown 
silt loam about 3 inches thick. The subsurface layer is 
grayish brown silt loam about 13 inches thick. The sub- 
Soil extends to a depth of 50 inches. It is grayish brown 
and brown silty clay in the uppermost part, grayish brown 
silty clay in the middle part, and grayish brown silty clay 
loam in the lowest part. The substratum is mottled light 
olive gray and light olive brown silty clay loam. This soil 
is underlain with a reddish or gray clayey buried soil at 
depths of 48 to 90 inches. This buried soil is similar to 
Ashgrove and Keswick soils that formed in Kansan gla- 
cial till. 

Included with this soil in mapping are small areas of 
Beckwith and Clinton soils. | 

This Weller soil is slowly permeable and has a high 
available water capacity. The subsoil is medium in availa- 
ble phosphorus and very low in available potassium. The 
surface layer is acid unless limed. Natural fertility is low. 
The organic matter content is moderately low to low. 

This soil is moderately suited to row crops. Much of 
the acreage is still wooded but trees have been removed 
in places and the soil is cultivated or in pasture. If culti- 
vated, the soil erodes readily. Surface runoff is medium. 
The surface soil tends to seal during rain, and it be- 
comes hard and crusty while drying. 

This soil is in capability subclass Ille. 


132C2—Weller silt loam, 5 to 9 percent slopes, 
moderately eroded. This is a moderately well drained, 
moderately sloping soil. It is on rounded ridgetops and 
short convex side slopes along the major stream valleys. 
Areas аге as much:as 80 acres in size. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is dark grayish brown and grayish brown 
silt loam. The subsurface layer is generally mixed with 
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the surface layer in tillage. The subsoil extends to a 
depth of 48 inches. It is grayish brown and brown silty 
clay in the uppermost part, grayish brown silty clay in the 
middle part, and grayish brown silty clay loam in the 
lowest part. The substratum is mottled light olive gray 
and light olive brown silty clay loam. This soil is underlain 
by a reddish or gray clayey buried soil at a depth of 48 
to 72 inches. This buried soil is similar to Ashgrove and 
Keswick soils that tormed in Kansan glacial till. 

Included with this soil in mapping are small areas of 
Clinton soils, areas of Weller soils that are only slightly 
eroded, and small areas of severely eroded Weller soils. 
Also included are a few small spots where the subsoil 
has been mixed with the surface layer by plowing. 

This Weller soil is slowly permeable and has a high 
available water.capacity. The subsoil is medium in availa- 
ble phosphorus and very low in available potassium. The 
surface layer is acid unless limed. Natural fertility and the 
organic matter content are low. 

This soil is moderately suited to row crops. Runoff is 
medium. After rain, the surface layer tends to seal and 
crust. The remaining surface layer is susceptible to high 
Soil loss if barren of vegetation. This soil is best suited to 
hay or pasture. 

The capability subclass is Ше. 


132D2—Weller silt loam, 9 to 14 percent slopes, 
moderately eroded. This is a moderately well drained, 
strongly sloping soil. It is at the crest of narrow ridges 
and on side slopes. The soil is upslope from the soils on 
foot slopes. Areas are small. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is grayish brown silt loam. The subsoil 
extends to a depth of 42 inches. It is grayish brown and 
brown silty clay in the uppermost part, grayish brown silty 
clay in the middle part, and grayish brown silty clay loam 
in the lowest part. The substratum is mottled light olive 
gray and light olive brown silty clay loam. This soil is 
underlain by a reddish or gray clayey buried soil at a 
depth of 48 to 60 inches. This buried soil is similar to 
Ashgrove and Keswick soils that formed in Kansan gla- 
cial till. 

Included with this soil in mapping are small areas of 
Pershing and Clinton soils that were too small to map 
separately. A few small areas are on high benches and, 
in these places, the loess parent material may have 
been derived from adjacent stream valleys. 

This Weller soil is slowly permeable and has a high 
available water capacity. The subsoil is medium in availa- 
ble phosphorus and very low in available potassium. The 
surface layer is acid unless limed. Natural fertility and the 
organic matter content are low. 

Much of the acreage of this soil is in pasture, but 
some areas are cultivated. Because of strong slopes and 
medium runoff, soil loss is high unless a vegetative-cover 
is maintained. Pasture or hay is the best use. The re- 
sponse is favorable to additions of lime and fertilizers. 
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This soil is in capability subclass IVe. 


133—Colo silty clay loam, 0 to 2 percent slopes. 
This is a poorly drained soil that is subject to flooding. It 
is commonly on the bottom lands of smaller stream 
valleys, and it occupies the entire width of the valleys. It 
is also on wider, more stable bottom lands. Areas are as 
much as 60 acres in size. 

Typically, the surface layer is very dark gray and black 
silty clay loam about 37 inches thick. The subsoil ex- 
tends to a depth of 60 inches. It is very dark gray silty 
clay loam. The subsiratum is gray silty clay loam. 

Included with this soil in mapping are a few small 
areas of Vesser and Chequest soils. 

This Colo soil is moderately slowly permeable and has 
a high available water capacity. The subsoil is medium in 


-available phosphorus and very low in available potas- 


sium. The surface layer is acid unless limed within the 
past few years. Natural fertility is medium. Organic 
matter content is high. 

Much of the acreage is cultivated, although this soil is 
flooded occasionally. The soil is well suited to cultivated 
crops if it is artificially drained and protected from flood- 
ing. Cultivation is often delayed unless the soil is artifi- 
cially drained. Tile drains work satisfactorily although the 
subsoil is moderately slowly permeable. In smaller drain- 
ageways, the soil is generally dissected by a stream that 
cannot be crossed by farm machinery. 

This soil is in capability subclass Им. 


140—Sparta loamy sand, thick surface, 0 to 2 per- 
cent slopes. This excessively drained soil is on high 
stream benches along the major rivers. It is in irregularly 
shaped areas that generally range from 20 acres to 
more than 100 acres in size. 

Typically, the surface layer is very dark grayish brown, 
very dark brown, and dark brown loamy sand and sand 
about 33 inches thick. The subsoil extends to a depth of 
43 inches. It is dark yellowish brown sand and coarse 
sand. The substratum also is dark yellowish brown sand 
and coarse sand. In some places, it is underlain by 
coarser sand and occasionally gravel at a depth below 4 
feet. 

Included with this soil in mapping are a few areas 
where the dark surface layer is thinner than that of this 
Sparta soil and areas where the surface layer is coarser 
than loamy sand. 

This Sparta soil is very rapidly permeable and has a 
very low available water capacity. The subsoil is very low 
in available phosphorus and available potassium. The 
surface layer is acid unless limed within the past few 
years. Natural fertility is low. The organic matter content 
is low, but it is higher than typical for Sparta soils. 

This soil is poorly suited to corn and soybeans unless 
irrigated. Some vegetables and melons are grown. The 
soil is moderately suited to pasture or hay. It is also 
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suited to wildlife habitat. It is subject to wind erosion 
unless protected by vegetative cover. 
This soil is in capability unit IVs. 


152—Marshan clay loam, deep, 0 to 2 percent 
slopes. This is a poorly drained, nearly level soil on 
stream benches and second bottoms along most 
streams. Areas are 10 to 30 acres. 

Typically, the surface layer is black and very dark gray 
clay loam about 19 inches thick. The subsoil extends to 
a depth of 42 inches. It is mottled dark grayish brown 
and very dark gray or dark gray clay loam in the upper- 
most part, mottled grayish brown and strong brown clay 
loam in the middle part, and mottled grayish brown and 
yellowish red sandy loam in the lowest part. The substra- 
tum is grayish brown and light brownish gray sand. Sand 
or gravel is generally between depths of 40 and 48 
inches. In a few places, the sand is within a depth of 3 
feet. 

Included with this soil in mapping are small areas that 
have 6 to 15 inches of lighter-colored recent overwash. 
Also included are some small spots of Marsh, which are 
slightly depressed and will pond unless drained. 

This Marshan soil is moderately permeable and has a 
low to moderate available water capacity. The subsoil is 
very low in available phosphorus and available potas- 
sium. The surface layer is neutral in most places and 
does not require lime. Natural fertility is low to medium. 
The organic matter content is high. 

This soil is well suited to row crops if properly drained. 
It generally has good tilth but puddles if worked when 
wet. Surface runoff is very slow, and in some areas the 
Soil is subject to flooding. Artificial drainage is needed to 
produce good crops. Outlets are sometimes difficult to 
locate for tile drains. 

This soil is in capability subclass llw. 


154G—Douds soils, 18 to 40 percent slopes. These 
moderately well drained, steep and very steep soils are 
on side slopes along the borders of high benches in the 
major river valleys. 

In a typical area, the surface layer is very dark grayish 
brown loam, sandy loam, or both. It is about 5 inches 
thick. The subsurface layer is dark grayish brown loam 
about 9 inches thick. The subsoil extends to a depth of 
about 40 inches. It is brown sandy clay loam or clay 
loam in the upper part and brown or strong brown sandy 
clay loam or sandy loam in the lower part. 

Included with this soil in mapping are some loamy 
escarpments that have been exposed by further geologic 
erosion. 

These Douds soils are moderately permeable and 
have medium available water capacity. The subsoil is 
very low in available phosphorus and available potas- 
sium. The surface layer is acid unless limed within the 
past few years. Natural fertility is very low. The organic 
matter content is low. 
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These soils are used mainly for permanent pasture, 
but many areas are better suited to woodland or wildlife 
habitat. Grazing needs to be controlled in pasture so the 
cover of plants is not lost. 

The hazard of erosion is extreme when the surface is 
bare or it is protected by only a sparse cover of plants. 
Gullies are common on side slopes. Diversion terraces 
placed at the base of some areas protect soils downs- 
lope from very rapid runoff and silting. Trees should be 
planted in the gullied areas. In most places, farm ma- 
chinery cannot be operated safely. 

These soils are in capability subclass Vlle. 


162B—Downs silt loam, 1 to 4 percent slopes. This 
well drained soil is on convex ridgetops adjacent to the 
valleys of the major rivers. It is in irregularly shaped 
areas that range from 5 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsurface layer is 
mixed dark grayish brown and brown silt loam about 4 
inches thick. The brown subsoil extends to a depth of 46 
inches. It is silty clay loam in the upper part and silty clay 
loam or silt loam in the lower part. The substratum is 
pale brown silt loam. 

Included with this soil in mapping are areas of a similar 
soil that has a thicker surface layer. These areas have 
no subsurface layers and few gray silt coatings if any, in 
the subsoil. 

This Downs soil is moderately permeable and has a 
high available water capacity. 

The subsoil is medium in available phosphorus and 
very low in available potassium. The surface layer is acid 
unless limed within the past few years. Natural fertility is 
medium to high. The organic matter content is moderate. 

This soil is well suited to corn, soybeans, and hay if 
erosion is controlled. Surface runoff is medium. This soil 
has a wind erosion hazard in winter and early in spring 
unless it is protected. It is also subject to water erosion. 
The surface layer is friable, has good tilth, and is easy to 
till. 

This soil is in capability class lle. 


163B—Fayette silt loam, 2 to 5 percent slopes. This 
well drained soil is on convex ridges and side slopes on 
uplands adjacent to the river valleys. Areas generally are 
long and narrow and have irregular boundaries. They 
generally range from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsurface layer is dark 
grayish brown and brown silt loam about 8 inches thick. 
The yellowish brown subsoil extends to a depth of 38 
inches. It is silt loam in the uppermost part, silty clay 
loam in the middle part, and silt loam in the lowest part. 
The substratum is yellowish brown silt loam. 

Included with this soil in mapping are small areas of 
Clinton and Downs soils. 
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This Fayette soil is moderately permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and very low in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium. The organic matter 
content is low. 

This soil is well suited to corn, soybeans, and hay. 
Surface runoff is medium. The hazard of erosion is mod- 
erate. The surface layer is friable, has good tilth, and is 
easy to till. 

This soil is in capability subclass Пе. 


163C2—Fayette silt loam, 5 to 9 percent slopes, 
moderately eroded. This well drained soil is on narrow 
convex ridges and side slopes on uplands adjacent to 
the river valleys. Areas generally are long and narrow 
and have some irregular boundaries. They generally 
range from 15 to 25 acres in size. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is mixed dark grayish brown and brown 
silt loam. Plowing has mixed the subsurface layer into 
the surface layer in most places. The yellowish brown 
subsoil extends to a depth of about 36 inches. It is silt 
loam in the uppermost part, silty clay loam in the middle 
part, and silt loam in the lowest part. The substratum is 
yellowish brown silt loam. 

Included with this soil in mapping are small areas that 
have less clay in the subsoil. 

This Fayette soil is moderately-permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and very low in available potassium. 
The surface layer is acid unless limed in the past few 
years. Natural fertility is medium. The organic matter 
content is low. 

This soil is well suited to corn, soybeans, and hay. 
Surface runoff is medium. The hazard of erosion is mod- 
erate. The soil is friable and has good tilth. 

This soil is in capability subclass llle. 


172—Wabash silty clay, 0 to 2 percent slopes. This 
is a very poorly drained soil that is subject to flooding. It 
formed in low areas where floodwater stands long 
enough to allow the clay in it to settle. Most areas of this 
nearly level soil are on bottom lands adjoining the foot 
slopes. Some areas are in old bayous that have received 
deposits but are now a considerable distance from the 
stream channel. Areas range from 5 to 50 acres in size. 

Typically, the surface layer is black silty clay about 20 
inches thick. The subsoil extends to a depth of 60 
inches. It is very dark gray silty clay. 

Included with this soil in mapping are small areas of 
soils that have less clayey overwash than this Wabash 
Soil. 

This Wabash soil is very slowly permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and medium in available potassium. 
The surface layer is neutral and generally does not re- 
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quire lime. Natural fertility is medium. The organic matter 
content is high. 

If this soil is drained and properly managed, it is mod- 
erately suited to frequent row crops. When the soil is dry, 
it is extremely hard and many cracks extend from the 
surface layer into the subsoil. The soil then absorbs 
rainfall at a moderate rate for a short time until it is 
saturated and the cracks seal. After the cracks seal, the 
surface layer is slowly permeable and the subsoil is very 
slowly permeable. Because the soil is ponded after 
heavy rains, excess water generally delays field oper- 
ations in spring and fall and seedbeds are very difficult 
to prepare. Crops are sometimes lost when the rainfall is 
more than average. Tile drains generally do not function 
well. Surface ditches can be used to prevent ponding 
after rains. Undrained areas are used for pasture. Tilth is 
improved by plowing in fall and growing soybeans in 
place of corn. 

This soil is in capability subclass ИМ. 


173—Hoopeston sandy loam, 0 to 2 percent 
slopes. This is a somewhat poorly drained soil on slight- 
ly elevated second bottoms of major rivers. Areas are 
irregular in shape and range from 10 acres to more than 
100 acres in size. 

Typically, the surface layer is black and very dark 
brown sandy loam about 15 inches thick. The subsoil is 
fine sandy loam that extends to a depth of 36 inches. It 
is dark grayish brown and very dark grayish brown in the 
upper part and dark grayish brown and mottled in the 
lower part. The substratum is mottled grayish brown and 
yellowish brown loamy fine sand and yellowish brown 
sand. 

Included with this soil in mapping are small areas 
where coarser sand and gravel are at a depth below 40 
inches. Also included are small areas of Saude and 
Dickinson soils. 

This Hoopeston soil is moderately rapidly permeable 
and has a moderate available water capacity. The sub- 
soil is very low in available phosphorus and potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium to low. The organic 
matter content is moderate. 

This soil is moderately suited to corn and soybeans if 
rainfall is normal and timely. It is droughty in some years 
when rainfall is below normal. The soil is subject to wind 
erosion if cultivated. 

This soil is in capability subclass 115. 


175—Dickinson fine sandy loam, 0 to 2 percent 
slopes. This is a well drained to somewhat excessively 
drained, nearly level soil on stream benches along major 
river bottoms. Areas are irregular in shape and range 
from 5 to 40 acres in size. 

Typically, the surface layer is very dark brown fine 
sandy loam and sandy loam about 18 inches thick. The 
subsoil extends to a depth of 44 inches. It is very dark 
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grayish brown and brown sandy loam in the uppermost 
part, dark yellowish brown loamy sand in the middle part, 
and yellowish brown loamy sand in the lowest part. The 
substratum is yellowish brown loamy sand and sand. 

Included with this soil in mapping are small areas of 
Saude and Sparta soils. 

This Dickinson soil is moderately rapidly permeable 
and has a moderate available water capacity. The sub- 
soil is very low in available phosphorus and potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium to low. The organic 
matter content is moderate. 

This soil is moderately suited to corn and soybeans 
when rainfall is normal and timely. It is droughty in some 
years. The soil is subject to wind erosion if cultivated. 

This soil is in capability subclass Ills. 


175B—Dickinson fine sandy loam, 2 to 5 percent 
slopes. This is a well drained to somewhat excessively 
drained soil on low ridge crests and side slopes of 
stream benches, mainly along major river bottoms. Areas 
are irregular in shape but are commonly longer than they 
are wide. Areas range from 5 acres to more than 20 
acres in size. 

Typically, the surface layer is very dark brown fine 
sandy loam and sandy loam about 18 inches thick. The 
subsoil extends to a depth of 44 inches. It is very dark 
grayish brown and brown sandy loam in the uppermost 
part, dark yellowish brown loamy sand in the middle part, 
and yellowish brown loamy sand in the lowest part. The 
substratum is yellowish brown loamy sand and sand. 

Included with this soil in mapping are areas of moder- 
ately eroded soils that are lower in content of organic 
matter than this Dickinson soil. Also included are a few 
small areas of Sparta soils. 

This Dickinson soil is moderately rapidly permeable 
and has a moderate available water capacity. The sub- 
soil is very low in available phosphorus and potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium to low. The organic 
matter content is moderately low to moderate. 

This soil is moderately suited to row crops if rainfall is 
normal and timely. it is droughty. The soil is subject to 
wind erosion if cultivated. 

This soil is in capability subclass Ille. 


177—Saude loam, 0 to 2 percent slopes. This is a 
well: drained, nearly level soil on stream benches along 
the Mississippi River bottoms. Areas are long and narrow 
and range from 10 to 25 acres in size. 

Typically, the surface layer is very dark brown loam 
about 14 inches thick. The subsoil extends to a depth of 
40 inches. It is dark brown loam in the uppermost part, 
brown and dark yellowish brown loam and sandy loam in 
the middle part, and yellowish brown loamy sand in the 
lowest part. The substratum is brown sand that has a 
few bands of reddish brown and brown. 
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included with this soil in mapping are small areas of 
Sparta and Dickinson soils. 

This Saude soil is moderately to very rapidly perme- 
able and has a moderate available water capacity. The 
subsoil is low in available phosphorus and potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is low. The organic matter content 
is moderate. 

This soil is moderately suited to row crops. It is 
droughty if rainfall is average or below average, but good 
yields can be obtained if rainfall is above normal and 
timely. 

This soil is in capability subclass lls. 


179C—Gara loam, 5 to 10 percent slopes. This is a 
well drained to moderately well drained soil on slightly 
concave foot slopes and alluvial fans along bottoms of 
the Des Moines and Mississippi Rivers. Areas are rather 
long and narrow and range from 10 to 20 acres in size. 

Typically, the surface layer is very dark gray loam 
about 7 inches thick. The subsurface layer is mixed very 
dark gray and dark grayish brown and dark yellowish 
brown clay loam about 5 inches thick. The subsoil is clay 
loam that extends to a depth of 46 inches. It is mixed 
brown and yellowish brown in the uppermost part, yel- 
lowish brown or brown in the middle part, and yellowish 
brown and dark yellowish brown in the lowest part. The 
substratum is yellowish brown and brown clay loam. 

Included with this soil in mapping are small areas of 
Cantril soils and soils that have a thicker surface layer 
than is typical for Gara soils. This soil generally is higher 
in content of organic matter and is leached deeper than 
is typical for Gara soils. 

This Gara soil is moderately slowly permeable and has 
a high available water capacity. The subsoil is very low 
to low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed in the 
past few years. Natural fertility is low. The organic matter 
content is moderate. 

This soil is moderately suited to corn and soybeans if 
protected from runoff upslope. The soil is susceptible to 
erosion and gullying if it is not protected by diversion 
terraces. Runoff is medium. The surface layer is friable 
and easy to work. 

This soil is in capability subclass llle. 


180—Keomah silt loam, 0 to 2 percent slopes. This 
is a somewhat poorly drained soil on uplands. Areas are 
small. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsurface layer is brown silt loam 
about 5 inches thick. The subsoil extends to a depth of 
60 inches. It is brown silty clay and silty clay loam in the 
upper part and mottled grayish brown, dark grayish 
brown, and yellowish brown silty clay and silty clay loam 
in the lower part. 
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Included with this soil in mapping are small areas of 
Rushville soils. 

This Keomah soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer is acid unless limed in 
the past few years. Natural fertility is low to medium. The 
organic matter content is low to moderately low. 

This soil is well suited to corn, soybeans, and hay. 
Although crops grow moderately well, the soil requires 
drainage improvement in many places. Tile lines may 
function satisfactorily, but in places the flow tends to be 
slow. 

This soil is in capability subclass И. 


180B—Keomah silt loam, 2 to 5 percent slopes. 
This is a somewhat poorly drained soil on narrow, 
convex, sloping upland divides and on the upper parts of 
side slopes. Areas generally are long and narrow and 
have irregular boundaries. They are commonly more 
than a quarter of a mile long and 10 to 30 acres in size. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsurface layer is brown silt loam 
about 5 inches thick. The subsoil extends to a depth of 
60 inches. It is brown silty clay and silty clay loam in the 
upper part and mottled grayish brown, dark grayish 
brown, and yellowish brown silty clay and silty clay loam 
in the lower part. 

Included with this soil in mapping are small areas of 
nearly level soils in which the thickness of the silt loam 
surface layer combined with that of the subsurface layer 
is 6 to 8 inches. These included areas make up about 15 
percent of the map unit. 

This Keomah soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer is acid unless limed 
within the past few years. Natural fertility is low to 
medium. The organic matter content is low. 

This soil is moderately well suited to corn, soybeans, 
and hay. The surface layer is friable and easy to till. 
Because surface runoff is medium, the erosion hazard is 
moderate. Some areas are used as pasture or woodland, 
but most of the acreage is used for crops. 

This soil is in capability subclass lle. 


208—Landes sandy loam, 0 to 2 percent slopes. 
This is a well drained, nearly level soil on first bottoms 
adjacent to stream channels (fig. 14). It is more undulat- 
ing than other soils on bottom lands and is subject to 
flooding. Areas range from 10 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
and dark grayish brown sandy loam about 12 inches 
thick. The substratum is stratified very dark grayish 
brown, dark grayish brown, and pale brown silt loam, 
loam, and sandy loam to a depth of 58 inches. 
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Included with this soil in mapping are areas of soils 
that have a dark silty clay loam buried soil at a depth of 
35 to 40 inches. Also included are small areas of 
Nodaway soils and areas of soils in which the underlying 
layer often has brown mottles The color of these mottles 
varies with the frequency of overflow. 

This Landes soil is moderately rapidly permeable and 
has a low available water capacity. The subsoil is very 
low in available phosphorus and potassium. The surface 
layer is neutral and generally does not require lime. Nat- 
ural fertility is low. The organic matter content is moder- 
ately low. 

If protected from overflow, this soil is suited to fre- 
quent row crops. Most areas are cultivated. Tilth general- 
ly is not a concern. The soil warms up quickly and can 
be worked earlier in spring than soils that have more 
development in the profile. Except after damaging floods, 
crops grow well. 

This soil is in capability subclass llw. 


211—Edina silt loam, 0 to 1 percent slopes, This is 
a poorly drained soil on broad upland divides. Areas are 
irregular in shape and 20 to 80 acres in size. | 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer is mixed very 
dark gray and dark gray silt loam about 6 inches thick. 
The subsoil extends to a depth of 47 inches. It is black, 
dark grayish brown, and very dark gray silty clay in the 
uppermost part, grayish brown silty clay in the middle 
part, and olive gray and light olive brown silty clay loam 
in the lowest part. The substratum is light olive gray and 
light olive brown silty clay loam. This soil is underlain by 
a very slowly permeable, gray clayey soil at a depth of 6 
to 8 feet. In some places, plowed areas have ashy spots 
on the surface because the grayish subsurface layer has 
been mixed with the surface layer. In some places, sur- 
face water collects and ponds in shallow depressions. 

This Edina soil is very slowly permeable and has a 
high available water capacity. The subsoil is very low in 
available phosphorus and potassium. The surface layer 
is acid unless limed within the past few years. Natural 
fertility is medium. The organic matter content is moder- 
ate. 

Where surface drains have been dug, this soil is mod- 
erately suited to row crops. It puddles if worked when 
wet. The subsoil contains a large amount of clay, and tile 
drains often do not work well. Crops planted in un- 
drained areas are sometimes drowned. When rainfall is 
more than normal, crops may turn yellow and be stunted. 
Improved drainage is the principal management need. 
Water erosion is not a concern. 

This soil is in capability subclass ИМ. 


220—Модамау silt loam, 0 to 2 percent slopes. 
This is a moderately well drained, nearly level soil on 
first bottoms of major streams. It is more undulating than 
other soils on bottom lands. The undulating slopes are 


20 


often remnants of old meandering streams. In some 
places a large, permanent stream dissects areas of this 
soil, or it runs parallel to the boundary. The soil is sub- 
ject to flooding. Areas range from 15 to 60 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The substratum is variable 
thin strata of dark grayish brown, grayish brown, and 
very dark grayish brown silt loam that extends to a depth 
of 60 inches. Thin strata of fine sand are in some places. 

Included with this soil in mapping are a few areas of 
soils that have a dark buried soil at a depth below 40 
inches. The subsoil of these soils is not mottled in most 
places. The amount and color of mottles varies with the 
frequency/ of overflow. Also included are slightly lower 
areas of soils that have a darker surface layer than this 
Nodaway soil. 

This Nodaway soil is moderately permeable and has a 
high available water capacity. The subsoil is medium in 
available phosphorus and available potassium. The sur- 
face layer is neutral and generally does not require lime. 
Natural fertility is medium. The organic matter content is 
moderate. 

This soil is well suited to row crops. Most areas are 
cultivated. Pasture and woodland are generally next to 
the main stream channel and are flooded more than 
cultivated fields. Protection from overflow is required. 
Tilth generally is not a concern. The soil warms up quick- 
ly and can be worked early in spring. 

This soil is in capability subclass liw. 


222C—Clarinda silty clay loam, 5 to 9 percent 
slopes. This poorly drained soil is commonly called gum- 
botil. It is most extensive in coves of shallow drain- 
ageways that extend far back into the upland flats. Areas 
range from 5 to 20 acres in size. 

Typically, the surface layer is black, very dark grayish 
brown, and very dark gray silty clay loam about 13 
inches thick. The subsoil extends to a depth of 60 inches 
or more. It is mottled grayish brown, dark grayish brown, 
or gray silty clay and clay. 

Included with this soil in mapping are areas of soils 
along drainageways which have a surface layer that has 
been thickened by local alluvium. These areas make up 
about 30 percent of the map unit. Seepy spots are at the 
uphill side of many of these areas where they border 
soils formed in loess. Also included are areas of Colo 
soils in drainageways. 

This Clarinda soil is very slowly permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and low to medium in available potas- 
sium. The surface layer is acid unless limed within the 
past few years. The soil has a high shrink-swell potential 
and cracks deeply upon drying. Natural fertility is low. 
The organic matter content is moderate. 

Most areas of this soil are used for permanent pasture 
or row crops. Because of the fine textured subsoil and 
the moderate slopes, susceptibility to erosion is high in 
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cultivated areas. Surface runoff is medium. When terrac- 
ing is used to control erosion, the clayey subsoil, which 
has poor tilth, will be exposed in borrow areas. In many 
places, the soil stays wet for periods in spring and after 
heavy rainfall in any season. Placing interceptor tile 
drains in the adjacent, loess-derived soils upslope may 
be practical. The tiles help to prevent seepage and 
reduce surface wetness. 
This soil is in capability subclass Ми. 


222C2—Clarinda silty clay loam, 5 to 9 percent 
slopes, moderately eroded. This poorly drained soil is 
commonly called gumbotil. It is normally in bands about 
200 feet wide. The 501 is not extensive, but areas are 
fairly large. 

Typically, the surface layer is a very dark gray silty clay 
loam plow layer about 8 inches thick. The subsoil ex- 
tends to a depth of 60 inches or more. It is mottled 
grayish brown, dark grayish brown, or gray silty clay and 
clay. 

Included with this soil in mapping are small areas on 
the upper parts of slopes or in the center of rounded 
slopes between drains where the grayish subsoil has 
been exposed by erosion. Also included are a few small 
areas of Colo soils near waterways. 

This Clarinda soil is very slowly permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and low to medium in available potas- 
sium. The surface layer is acid unless limed within the 
past few years. The soil has a high shrink-swell potential 
and cracks deeply upon drying. Natural fertility is low. 
The organic matter content is moderately low to moder- 
ate. 

This soil is moderately suited to row crops, and many 
areas are used for pasture. If terracing is used to control 
erosion, the clayey subsoil, which has poor tilth, will be 
exposed in borrow areas. If erosion is not controlled, the 
tilth and fertility of the surface layer will continue to 
deteriorate as increasing amounts of the subsoil are 
mixed into the plow layer. Surface runoff is medium. Tile 
drains should not be used, but placing interceptor tile 
drains in the adjacent, loess-derived soils upslope re- 
duces seepage and surface wetness. The soil dries 
slowly, and the growth of row crops is generally poor 
because of wetness. 

This soil is in capability subclass IVw. 


223C—Rinda silt loam, 5 to 9 percent slopes. This 
is a poorly drained, moderately sloping soil on short side 
slopes, in waterway coves, and on low, narrow ridgetops. 
Areas are long, narrow, and irregular in shape and are 
generally 20 acres or more in size. 

Typically, the surface layer is very dark gray silt loam 
about 7 inches thick. The subsurface layer is dark gray- 
ish brown silt loam about 6 inches thick. The subsoil 
extends to a depth of 60 inches. It is dark grayish brown 
silty clay loam in the uppermost part; dark grayish brown 
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clay in the middle part; and mixed gray, dark gray, and 
yellowish brown clay in the lowest part. 

Included with this soil in mapping are a few areas of 
severely eroded soils in which almost all of the original 
surface layer has been removed. Also included are a few 
small areas along waterways where the surface layer is 
much thicker and darker than is typical for this Rinda 
501. 

This Rinda soil is very slowly permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and potassium. The surface layer is 
acid unless limed. Natural fertility is low. The organic 
matter content is moderate to moderately low. 

This soil is best suited to a rotation of row crops and 
hay. Surface runoff is medium. The soil is susceptible to 
severe erosion if cultivated. 

This soil is in capability subclass (М. 


223D2—Rinda silt loam, 9 to 14 percent slopes, 
moderately eroded. This is a poorly drained, strongly 
sloping soil on side slopes of uplands. Areas generally 
are 10 to 15 acres in size and are somewhat irregular in 
shape. 

Typically, the surface layer is very dark and dark gray 
silt loam. The subsurface layer is generally mixed with 
the surface layer in tillage. The subsoil extends to a 
depth of 50 inches. It is brown silty clay loam in the 
uppermost part; dark grayish brown clay in the middle 
part; and mixed gray, dark gray, and yellowish brown 
clay in the lowest part. 

Included with this soil in mapping are small areas of 
severely eroded soils and areas along waterways where 
the surface layer is thicker and darker than is typical for 
this Rinda soil. These areas are included because they 
are too small to map separately. 

This Rinda soil is very slowly permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and potassium. The surface layer is 
acid unless limed. Natural fertility is low. The organic 
matter content is moderately low. 

This soil is best suited to permanent pasture. It is 
susceptible to severe sheet and gully erosion. Surface 
runoff is medium or rapid. 

This soil is in capability subclass IVe. 


226—Lawler loam, 32 to 40 inches to sand and 
gravel, O to 2 percent slopes. This is a somewhat 
poorly drained, nearly level soil on stream benches and 
second bottoms along major streams. Areas range from 
10 acres to as much as 50 acres in size: 

Typically, the surface layer is very dark gray and very 
dark grayish brown loam about 17 inches thick. The 
subsoil extends іо а depth of 38 inches. It is very dark 
grayish brown and dark grayish brown loam in the upper 
part and mottled dark grayish brown and grayish brown 
loam and sandy loam in the lower part. The upper part of 
the substratum is mottled dark grayish brown and grayish 
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brown loamy sand, and the lower part is dark brown and 
strong brown fine sandy loam. 

Included with this soil in mapping are a few small 
areas of soils that have sand or gravel at depths of 24 to 
32 inches and a few areas that have silty material at a 
depth of 48 to 60 inches. 

This Lawler soil is moderately permeable and has a 
low to moderate available water capacity. The subsoil is 
very low in available phosphorus and available potas- 
sium. The surface layer is acid unless limed within the 
past few years. Natural fertility is medium. The organic 
matter content is moderate to high. 

This soil is well suited to row crops and can be used 
intensively for corn or soybeans. It benefits from tile 
drainage during wet seasons. Tile placement is difficult in 
places because of the loose, water-bearing sand at a 
depth of about 3 feet. 

This soil is in capability class |. 


260—Beckwith silt loam, 0 to 2 percent slopes. 
This is a poorly drained soil on narrow, flat ridgetops on 
uplands near the major streams. Areas range from 10 to 
50 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsurface layer is light 
brownish gray silt loam about 11 inches thick. The sub- 
soil extends to a depth of 60 inches. It is dark grayish 
brown and grayish brown silty clay in the uppermost part, 
grayish brown silty clay that has common yellowish 
brown moitles in the middle part, and grayish brown and 
light olive gray silty clay loam in the lowest part. 

This Beckwith soil is very slowly permeable and has a 
moderately high available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed in the 
past few years. Natural fertility is very low. The content 
of organic matter is very low. 

This soil is only moderately suited to row crops be- 
cause the subsoil is very slowly permeable and the soil 
is poorly drained. In some places, runoff collects and 
ponds in shallow depressions because there is no natu- 
ral outlet drain. Because the subsoil contains large 
amounts of clay, tile lines are not suitable. Shallow 
ditches, however, will remove excess water and improve 
drainage. The soil puddles if worked when wet. In peri- 
ods of more than normal rainfall, crops turn yellow and 
are stunted. The soil generally is strongly acid and re- 
quires additions of lime. 

This soil is in capability subclass lllw. 


263—Okaw silt loam, 0 to 3 percent slopes. This is 
a poorly drained soil on second bottoms in the major 
stream valleys. Slope dominantly is less than 2 percent. 
In most places, the soil is adjacent to soils on first 
bottoms, and it is on elevated areas within the first bot- 
toms. It is also adjacent to the soils on uplands. The soil 
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is subject to occasional flooding. Areas generally are 
from 10 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 5 inches thick. The subsurface layer is light 
brownish gray silt loam about 5 inches thick. The subsoil 
extends to a depth of 40 inches. It is grayish brown and 
dark grayish brown silty clay in the uppermost part, light 
brownish gray silty clay in the middle part, and light 
brownish gray silty clay loam in the lowest part. The 
substratum is light brownish gray silty clay loam. Com- 
monly, layers of clay loam are in the lower part of the 
substratum. 

Included with this soil in mapping are small areas of a 
Soil that contains more sand in the subsoil than is typical 
for the Okaw series. 

This Okaw soil is very slowly permeable and has a 
high to moderate available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility is low. The organic 
matter content is low. 

This soil is moderately suited to row crops. Because 
the subsoil is very slowly permeable and the soil is 
poorly drained, drainage improvement is required in 
many places. Tile lines may function satisfactorily, but in 
many places drainage through them tends to be slow. 
Shallow ditches, however, remove excess water and im- 
prove drainage. The soil is cloddy if it is worked when 
wet. 

This soil is in capability subclass ИМ. 


291—Atterberry silt loam, 0 to 2 percent slopes. 
This is a somewhat poorly drained, nearly level soil on 
uplands: Areas generally are irregular in shape and 10 to 
20 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 9 inches thick. The subsurface layer is dark gray- 
ish brown silt loam about 8 inches thick. The subsoil 
extends to a depth of 60 inches. It is dark grayish brown 
silty clay loam in the uppermost part, grayish brown silty 
clay loam in the middie part, and grayish brown silt loam 
in the lowest part. The substratum is light brownish gray 
silt loam. 

Included with this soil in mapping are small areas of a 
soil that has a thinner and lighter-colored surface layer 
than this Atterberry soil. These included areas make up 
less than 10 percent of the map unit. 

This Atterberry soil is moderately slowly permeable 
and has a high available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed in the 
past few years. Natural fertility is high. The organic 
matter content is moderate. 

This soil is well suited to corn, soybeans, and hay. In 
many places, the soil requires drainage improvement. 
Tile drains function satisfactorily in most places. 

This soil is in capability class |. 
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315—Alluvial land, loamy. This miscellaneous area 
consists of recently deposited, highly stratified sediment 
that has not been in place long enough for soil to form. 
Until the recent levees were built, the land was frequent- 
ly flooded and each flood added new sediment. The 
sediment varies in texture but is mainly loam, sandy 
loam, or silt loam. 

Much of this miscellaneous area is channeled, and it 
contains low natural levees, small ponds, sloughs, and 
small oxbows. The natural drainage ranges from poor in 
the channels to good in the natural levees. Because of 
the oxbows and sloughs, this area is not very well suited 
to crops, and some of it remains in permanent pasture. 
In places, however, drainage ditches have been dredged 
and the area reshaped to make it suitable for cropland. 

‘This miscellaneous area is in capability subclass Vw. 


354—Marsh. This miscellaneous area consists of 
depressional areas covered by 1 foot to 3 feet of water 
part of the year. Most areas are oxbows or old de- 
pressed stream channels of the major rivers or their 
tributaries. During summer or periods of low rainfall, 
areas of water decrease in size or disappear. A dense 
swamp vegetation grows around the perimeter. Cattails 
and swampgrasses are dominant where water is shallow. 
These areas are periodically flooded. 

The basin of the depressions contains dark, silty to 
clayey alluvial sediment. Around the rim of the depres- 
sions, the surface layer is 6 to 18 inches of muck or 
partly decayed plant residue. 

This miscellaneous area is not artificially drained. In 
places, open ditches outlet into the area. Marsh is well 
suited to wildlife habitat. 

This miscellaneous area is in capability subclass МИм. 


362—Haig silt loam, 0 to 2 percent slopes. This is a 
poorly drained soil on broad divides on uplands. Areas 
are irregular in shape and range from 10 to many acres 
in size. 

Typically, the surface layer is black silt loam or silty 
clay loam about 16 inches thick. The subsoil extends to 
a depth of 60 inches. It is black silty clay in the upper- 
most part; mottled very dark gray, dark gray, and grayish 
brown silty clay and silty clay loam in the middle part; 
and olive gray silty clay loam in the lowest part. The soil 
is underlain with a very slowly permeable, gray, clayey 
501 at a depth of 7 to 9 feet. 

Included with this soil in mapping are a few areas of 
Edina soils which are too small to map separately. 

This Haig soil is slowly permeable and has a high 
available water capacity. The subsoil is low in available 
phosphorus and potassium. The surface layer is acid 
unless limed within the past few years. Natural fertility is 
medium. The organic matter content is high. 

This soil is well suited to row crops. It commonly is 
farmed with surrounding Grundy soils. The soil dries 
more slowly after rain and warms more. slowly in spring 
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than Grundy soils. It is suitable for intensive row crop- 
ping if drained. Because surface drainage is poor and 
permeability is slow in the subsoil, shallow ditches are 
needed in places to remove surface water during wet 
periods. Tile drains should be placed at very close inter- 
vals to give adequate results. 

This soil is in capability subclass llw. 


363—Haig silty clay loam, 0 to 2 percent slopes. 


This is a poorly drained soil on broad upland divides.. 


Areas have irregularly shaped boundaries. They are 
rather large and often range from 60 acres to more than 
100 acres in size. 

Typically, the surface layer is black silty clay loam 
about 17 inches thick. The subsoil extends to a depth of 
60 inches. It is black silty clay in the uppermost part; 
mottled very dark gray, dark gray, and grayish brown silty 
clay in the middle part; and olive gray silty clay loam in 
the lowest part. The soil is underlain by a very slowly 
permeable, gray, clayey soil at a depth of 7 to 9 feet. 

Included with this soil in mapping are some small 
areas of Edina soils. Also included are a few depres- 
sions that pond water. 

This Haig soil is slowly permeable and has a high 
available water capacity. The subsoil is low in available 
phosphorus and potassium. The surface layer is acid 
unless limed within the past few years. Natural fertility is 
medium. The organic matter content is high. 

This soil is moderately well suited to corn and soy- 
beans. Surface runoff is very slow, and during wet sea- 
sons water remains on the surface in places. Drainage is 
needed for crops. The surface layer is friable if not 
worked when too wet. In many areas tile drains, installed 
at moderately close intervals, provide drainage. The tile 
lines function satisfactorily in many places, but drainage 
through them tends to be slow. If the soil is worked 
when wet, it becomes firm and compaction is a concern. 
Tillage is generally very difficult and is performed in fall 
to provide a good seedbed. 

This soil is in capability subclass ИМ. 


364—Grundy silt loam, 0 to 2 percent slopes. This 
is a somewhat poorly drained soil on elevated areas of 
broad, upland divides, about 10 to 15 feet above sur- 
rounding soils. It is on the highest part of the landscape 
in the county. Areas generally are irregular in shape and 
10 to 30 acres in size. 

Typically, the surface layer is black or very dark gray 
silt loam or silty clay loam about 18 inches thick. The 
subsoil extends to a depth of 65 inches. It is very dark 
gray and dark gray silty clay loam and silty clay in the 
uppermost part, mottled grayish brown and olive silty 
clay or silty clay loam in the middle part, and mottled 
light olive gray and strong brown silty clay loam in the 
lowest part. The soil is underlain by a very slowly perme- 
able, gray clayey soil at a depth of 7 to 8 feet. 
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Included with this soil in mapping are some small 
areas of soils that have a silty clay loam surface layer. 
Also included are small areas of a soil that has a grayer 
subsurface layer and a thinner surface layer than this 
Grundy soil. These included areas make up less than 10 
percent of the map unit. 

This Grundy soil is slowly permeable and has a high 
available water capacity. The subsoil is very low to low in 
available phosphorus and low to medium in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility is medium. The or- 
ganic matter content is moderate. 

This soil is well suited to corn and soybeans. Surface 
runoff is slow, and tile drainage is used in some places 
for timely farming operations. Tile lines may function 
satisfactorily, but in places drainage through them tends 
to be slow. Tilth is generally good. 

This soil is in capability subclass ИМ. 


364B—Grundy silt loam, 2 to 5 percent slopes. This 
is a somewhat poorly drained soil on short, slightly 
convex side slopes and ridgetops near broad, upland 
flats. Areas are generally long and narrow in shape and 
range from 10 to 50 acres in size. 

Typically, the surface layer is black or very dark gray 
silt loam or silty clay loam about 18 inches thick. The 
subsoil extends to a depth of 65 inches. It is very dark 
gray and dark gray silty clay loam and silty clay in the 
uppermost part, mottled grayish brown and olive silty 
clay or silty clay loam in the middle part, and mottled 
light olive gray and strong brown silty clay loam in the 
lowest part. The soil is underlain with a very slowly 
permeable, gray, clayey soil at a depth of 7 to 8 feet. 

Included with this soil in mapping are small areas that 
have a thinner surface layer than this Grundy soil and 
areas where slope is about 6 percent. 

This Grundy soil is slowly permeable and has a high 
available water capacity. The subsoil is very low to low in 
available phosphorus and low to medium in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility is medium. The or- 
ganic matter content is moderate. 

This soil is well suited to row crops. Most of the 
acreage is used for cultivated crops (fig. 15) and is 
generally in good tilth. Surface runoff is medium. 

This soil is in capability subclass Ile. 


380—Mahaska silt loam, 1 to 3 percent slopes. This 
is a somewhat poorly drained soil on elevated areas of 
broad upland divides. It has smooth, convex slopes and 
irregular boundaries. Areas are from 15 to 40 acres in 
size. 

Typically, the surface layer is black and very dark gray 
silt loam or silty clay loam about 21 inches thick. The 
subsoil extends to а depth of 58 inches. It is very dark 
gray silty clay loam in the uppermost part, dark grayish 
brown silty clay or silty clay loam in the middle part, and 
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dark grayish brown, olive brown and grayish brown silty 
clay loam in the lowest part. The substratum is grayish 
brown silt loam. 

Included with this soil in mapping are small areas of 
Grundy and Givin soils and small areas of a soil that has 
a gray subsurface layer. These included areas make up 
less than 15 percent of the map unit. 

This Mahaska soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and low in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility is medium to high. 
The organic matter content is moderate. 

This soil is well suited to corn and soybeans. Surface 
runoff is medium or slow. Drainage is needed in some 
places for timely farming operations and is generally 
provided by tile. The surface layer generally has good 
tilth and is friable and moderately easy to till. 

This soil is in capability class |. 


424D2—Lindley-Keswick complex, 9 to 14 percent 
slopes, moderately eroded. This complex consists of 
well drained and moderately well drained soils on low 
ridgetops and long, convex side slopes that are dissect- 
ed by shallow, crossable drainageways. The complex is 
about 60 percent Lindley soils, 30 percent Keswick soils, 
and 10 percent included soils. Areas are large in size 
and long and irregular in shape. 

Typically, the Lindley soils have a surface layer that is 
a plow layer about 8 inches thick. It is dark grayish 
brown and brown loam. The subsurface layer is generally 
mixed with the plow layer in cultivation. The subsoil ex- 
tends to a depth of 50 inches. It is yellowish brown loam 
in the upper part and yellowish brown clay loam in the 
lower part. 

Typically, the Keswick soils have a surface layer that 
is a plow layer about 8 inches thick. It is dark grayish 
brown and brown loam. The subsurface layer is generally 
mixed with the plow layer in cultivation. The subsoil ex- 
tends to a depth of 50 inches. It is a reddish brown clay 
loam or clay in the upper part, mottled strong brown and 
grayish brown clay or clay loam in the middle part, and 
yellowish brown and light brownish gray clay loam in the 
lower part. 

Included with this complex in mapping are small areas 
of severely eroded Lindley soil and small areas of Gal- 
land and Ashgrove soils. 

Lindley and Keswick soils have moderately slow to 
slow permeability and high available water capacity. The 
subsoil is medium to very low in available phosphorus 
and very low in available potassium. The surface layer 
generally is acid unless limed recently. Natural fertility is 
very low. The organic matter content is low. 

The soils in this complex are well suited to woodland 
and moderately well suited to pasture. Surface runoff is 
medium or rapid. The soils are susceptible to severe 
erosion. 
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This complex is in capability subclass ІУе. 


424D3—Lindley-Keswick complex, 9 to 14 percent 
slopes, severely eroded. This complex consists of well 
drained and moderately well drained soils on convex, 
sloping side slopes. This complex is about 60 percent 
Lindley soils, 30 percent Keswick soils, and 10 percent 
included soils. The Keswick soils generally are in the 
upper part of the complex, and the Lindley soils are 
downslope from them. In places, numerous small gullies 
cross these soils. Areas generally are 5 to 20 acres in 
size. 

Typically, the Lindley soils have a surface layer that is 
a plow layer about 8 inches thick. It is dark gray and 
yellowish brown loam or clay loam. The subsoil extends 
to a depth of 42 inches. It is yellowish brown loam in the 
upper part and yellowish brown clay loam in the lower 
part. Erosion has been so severe that in many places 
the surface layer is composed mostly of subsoil mixed 
with small amounts of the remaining surface and subsur- 
face layers by tillage. Many gullies have formed. 

Typically, the Keswick soils have a surface layer that 
is a plow layer about 8 inches thick. It is brown and 
reddish brown loam or clay loam. The subsoil extends to 
a depth of 42 inches. It is a reddish brown clay loam or 
clay in the upper part, mottled strong brown and grayish 
brown clay or clay loam in the middle part, and yellowish 
brown and light brownish gray clay loam in the lower 
part. Erosion has been so severe that in many places 
the surface layer consists of subsoil mixed with small 
amounts of the remaining surface and subsurface layers 
by tillage. In a few areas near waterways or at the base 
of slopes, the surface layer consists of a few inches of 
moderately dark loam. 

Lindley and Keswick soils have moderately slow to 
slow permeability and high available water capacity. The 
subsoil is medium to very low in available phosphorous 
and very low in available potassium. The surface layer 
generally is acid unless limed recently. Natural fertility is 
very low. The organic matter content is low. 

The soils in this complex are moderately suited to 
woodland or pasture. They are susceptible to severe 
erosion. Surface runoff is rapid. 

This complex is in capability subclass Vie. 


425C2—Keswick loam, 5 to 9 percent slopes, mod- 
erately eroded. This is a moderately well drained soil. It 
is most extensive on narrow, sloping ridgetops in the 
most strongly dissected areas along major streams. 
Areas are small and irregular in shape. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is dark grayish brown and brown loam. 
The subsurface layer is generally mixed with the surface 
layer by cultivation. The subsoil extends to a depth of 60 
inches. It is reddish brown clay loam or clay in the upper 
part, mottled strong brown and grayish brown clay or 
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clay loam in the middle part, and yellowish brown and 
light brownish gray clay loam in the lower part. 

Included with this soil in mapping are a few small 
areas of severely eroded Keswick soils and a few small 
areas of moderately eroded Ashgrove soils. 

This Keswick soil is slowly permeable and has a high 


available water capacity. The subsoil is very low in avail- 


able phosphorus and potassium. The surface layer is 
acid unless limed within the past few years. Natural fertil- 
ity is very low. The organic matter content is low. 

This soil is moderately suited to row crops, but it is 
mainly used for pasture or hay. Surface runoff is 
medium. |f terraces are built to control erosion, the 
clayey subsoil, which has poor tilth and low fertility, is 
exposed in borrow areas. Stockpiling the surface soil 
during construction and replacing it afterward help to 
overcome this concern. The surface layer is often some- 
what difficult to till. It becomes hard and cloddy when dry 
if tilled when too wet. If erosion is not controlled, tilth of 
the surface layer will continue to deteriorate as increas- 
ing amounts of the subsoil are mixed into the plow layer. 

This soil is in capability subclass Ше. 


425D2—Keswick loam, 9 to 14 percent slopes, 
moderately eroded. This is a moderately well drained, 
strongly sloping soil. It is most extensive on ridgetops in 
the most strongly dissected areas along major streams. 
In places, it occupies entire short side slopes. Areas 
range from 5 to 30 acres in size. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is dark grayish. brown and brown loam. 
The subsurface layer is generally mixed with the plow 
layer by cultivation. The subsoil extends to a depth of 50 
inches. It is reddish brown clay loam or clay in the upper 
part, mottled strong brown and grayish brown clay or 
clay loam in the middle part, and yellowish brown and 
light brownish gray clay loam in the lower part. 

Included with this soil in mapping are large areas of 
uneroded Keswick soils that have the profile described 
as representative of this series. Also included are areas 
where the surface layer contains more clay, and small 
areas of Lindley loam. 

This Keswick soil is slowly permeable and has a high 
available water capacity. The subsoil is very low in avail- 
able phosphorus and potassium. The surface layer is 
acid unless limed within the past few years. Natural fertil- 
ity is very low. The organic matter content is low. 

This soil is best suited to hay, pasture, or woodland. In 
many places, a stand of low quality timber is growing on 
the soil. It must be cleared if a productive pasture is 
desired. Surface runoff is medium or rapid. 

This soil is in capability subclass IVe. 


425D3—Keswick soils, 9 to 14 percent slopes, se- 
verely eroded. These are moderately well drained soils. 
They are most extensive on narrow, sloping ridgetops in 
the most strongly dissected areas along major streams. 
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They are commonly dissected by gullies and waterways. 
Areas are small and irregular in shape. 

Typically, the surface layer is a plow layer about 8 
inches thick. К is brown loam, clay, or clay loam. The 
subsurface layer and part of the subsoil are generally 
mixed with the surface layer by cultivation. The subsoil 
extends to a depth of 60 inches. It is reddish brown clay 
loam or clay in the upper part, mottled strong brown and 
grayish brown clay or clay loam in the middle part, and 
yellowish brown and light brownish gray clay loam in the 
lower part. In some places, the reddish clay subsoil is 
exposed. 

Included with this soil in mapping are some areas of 
Keswick soils where erosion has been less severe, and 
3 to 6 inches of the original surface and subsurface 
layers remains. 

These Keswick soils are slowly permeable and have a 
high available water capacity. The subsoil is very low in 
available phosphorus and available potassium. The sur- 
face layer is acid unless limed within the past few years. 
Natural fertility and the organic matter content are very 
low. Fic 

These soils are not suited to cultivation. They are best 
Suited to hay and pasture. Erosion is a serious hazard. 
Establishing a seeding is difficult because of the strong 
slopes and the poor tilth of the surface soil. The surface 
Soil becomes hard and cloddy when almost dry. It tends 
to seal over during rain, reducing infiltration and increas- 
ing runoff. 

These soils are in capability subclass Vie. 


452C2—Lineville silt loam, 5 to 9 percent slopes, 
moderately eroded. This is a moderately well drained 
to somewhat poorly drained, moderately sloping soil. It is 
mainly on rounded ridgetops. The total acreage of the 
Soil in the county is small, and areas generally are small. 

Typically, the surface layer is very dark grayish brown 
silt loam about 6 inches thick. The subsurface layer is 
brown silt loam about 8 inches thick. The subsoil ex- 
tends to a depth of 60 inches. It is brown silty clay loam 
in the uppermost part, grayish brown clay loam or clay in 
the middle part, and gray and yellowish brown clay in the 
lowest part. The surface layer is silty clay loam in a few 
more eroded areas on short slopes near drainageways. 

This Lineville soil is moderately slowly permeable in 
the upper part and very slowly permeable in the lower 
part. It has a high available water capacity. The subsoil 
is low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility is low. The organic 
matter content is low to moderate. 

This soil is moderately suited to row crops, but in 
many places it is used for pasture. The tilth of the sur- 
face layer is often poor. The soil generally has a perched 
water table near the surface in wet seasons. After heavy 
rain the surface tends to crust. Surface runoff is medium. 

This soil is in capability subclass Ше. 
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453—Tuskeego silt loam, 0 to 2 percent slopes. 
This is a poorly drained soil on low benches that are 
nearly level to slightly depressional. Areas range from 5 
to 40 acres in size. 

Typically, the surface layer is very dark gray and very 
dark grayish brown silt loam about 9 inches thick. The 
subsurface layer is grayish brown silt loam about 7 
inches thick. The subsoil extends to a depth of 49 
inches. It is dark grayish brown silty clay loam in the 
uppermost part, grayish brown silty clay in the middle 
part, and light olive gray silty clay loam or clay loam in 
the lowest part. The substratum is light brownish gray 
sandy clay loam. 

included with this soil in mapping are a few areas of 
soils that have a thicker dark surface layer than this 
Tuskeego soil. 

This Tuskeego soil is very slowly permeable and has a 
high available water capacity. The subsoil is very low in 
available phosphorus and available potassium. The sur- 
face layer is acid unless limed within the past few years. 
Natural fertility is low. The organic matter content is 
moderate. 

This soil is moderately suited to row crops. Water 
often ponds for short periods after rain, and the soil 
generally is wet. Tile drainage generally is effective but 
requires close spacing. Surface drains are needed in 
Some areas to remove excess water. Even in artificially 
drained areas, the soil is difficult to work and puddles 
easily. It dries slowly in spring or after rain, and cultiva- 
tion is often delayed. Good management is required to 
maintain tilth and production. 

This soil is in capability subclass ИМ. 


478G—Nordness-Rock outcrop complex, 25 to 40 
percent slopes. This complex consists of a shallow, 
well drained soil and Rock outcrop. It is most extensive 
on steep, lower side slopes and escarpments along 
deeply entrenched drainageways. The soil and Rock out- 
crop are so intermingled that it is impractical to map 
each separately. The complex generally is 60 percent 
Nordness soil, 35 percent Rock outcrop, and 5 percent 
included soils. Most areas are small. About 10 percent of 
the area has slopes of less than 25 percent. 

Typically, the Nordness soil has a surface layer of dark 
grayish brown silt loam about 7 inches thick. The subsur- 
face layer is dark grayish brown silt loam about 4 inches 
thick. The subsoil extends to a depth of 14 inches. It is 
mottled brown and dark yellowish brown silty clay loam. 
The substratum is fractured, hard, level, bedded limes- 
tone. The Rock outcrop is generally level, bedded, frac- 
tured limestone. | 

Included with this complex in mapping are areas of 
severely eroded soils and a few areas of moderately 
eroded soils. 

The Nordness soil is moderately permeable and has a 
very low water capacity. The subsoil is very low in availa- 
ble phosphorus and available potassium. The surface 
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layer is acid, but lime generally is not required. The 
organic matter content is very low. 

This shallow, stony complex is not suitable for cultiva- 
tion. It is best suited to pasture or wildlife habitat. Sur- 
face runoff is very rapid. The very low available water 
capacity, frequent limestone outcrops, steep slopes, and 
severe hazard of erosion are the chief limitations in man- 
agement. To control erosion, a permanent cover of grass 
is needed as well as protection from overgrazing. Fair 
pastures can be maintained in periods of normal or high 
rain, but woodland is a better use. Replanting of trees 
must be done by hand. 

This complex is in capability subclass VIIs. 


484—Lawson silt loam, 0 to 2 percent slopes. This 
is a somewhat poorly drained, nearly level soil on flood 
plains of major streams and rivers. The soil is subject to 
occasional flooding. Areas generally are 15 acres to as 
much as 80 acres in size. 

Typically, the surface layer is black, very dark gray, 
and very dark grayish brown silt loam about 36 inches 
thick. The substratum is very dark grayish brown silt 
loam. 

Included with this soil in. mapping are small areas of 
lighter-colored recent overwash 6 to 15 inches thick. 
Also included are small areas of soils that have a silty 
clay loam subsoil. 

This Lawson soil is moderately permeable and has a 
very high available water capacity. The subsoil is low in 
available phosphorus and very low in available potas- 
sium. The surface layer generally is neutral and does not 
require lime. Natural fertility is high. The organic matter 
content is high. 

This soil is well suited to row crops. In some years, tile 


_ drainage contributes to timely field operations. Unless 


this soil is protected by dikes (fig. 16), it is subject to 
overflow, especially along the larger streams. 
This soil is in capability subclass (ми. 


485—Spillville loam, 0 to 2 percent slopes. This is a 
moderately well drained to somewhat poorly drained, 
nearly level soil on the larger stream and river bottoms. 
Areas are generally irregular in shape and 10 to 30 acres 
in size. 

Typically, the surface layer is black or very dark gray- 
ish brown loam about 24 inches thick. The subsoil is 
loam that extends to a depth of 45 inches. It is very dark 
brown in the upper part and very dark grayish brown in 
the lower part. The substratum is mottled very dark gray- 
ish brown and dark grayish brown loam. 

Included with this soil in mapping are small areas of 
Landes soils. 

This Spillville soil is moderately permeable and has a 
moderate to high available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer commonly is neutral and 
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does not require lime. Natura! fertility is medium. The 
organic matter content is high. 

This soil is well suited to corn and soybeans. The 
surface runoff is slow, and protection from overflow 
water is required in some places. The surface layer is 
very friable and has good tilth. If moisture conditions are 
proper, the soil is easy to till. 

This soil is in capability class І. 


499D2—Nordness silt loam, 9 to 18 percent slopes, 
moderately eroded. This is а well drained, strongly 
sloping and moderately steep soil. It is most extensive 
on convex, lower side slopes and escarpments along 
steeply entrenched drainageways. Most areas are small. 
The slope is less than 14 percent in about 60 percent of 
the areas. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsurface layer is dark 
grayish brown silt loam about 4 inches thick. The subsoil 
extends to a depth of 16 inches. !t is mottled brown and 
dark yellowish brown silty clay loam. The substratum is 
fractured, hard and level, bedded limestone. 

Included with this soil in mapping are some areas of 
severely eroded soils, a few small rills or gullies, and 
exposed limestone and shale outcrops. 

This Nordness soil is moderately permeable and has a 
very low available water capacity. The subsoil is very low 
in available phosphorus and available potassium. The 
surface layer is acid, but lime generally is not required. 
Natural fertility is low. The organic matter content is very 
low. 

This shallow, stony soil is not suitable for cultivation, It 
is best used as pasture or wildlife habitat. The very low 
available water capacity; common, low outcroppings of 
limestone; strong slope; and severe hazard of erosion 
are the chief limitations to management. Surface runoff 
is medium. To control erosion, a permanent cover of 
grass is required as well as protection from overgrazing. 
Good pasture can be maintained in periods of normal or 
high rainfall. 

This soil is in capability subclass Vile. 


499F—Nordness silt loam, 18 to 30 percent slopes. 
This is a shallow, well drained soil on convex slopes on 
uplands that border major streams. It is commonly dis- 
sected by many drainageways. Areas are long, narrow, 
and irregular in shape. They commonly are less than 300 
feet wide and less than 40 acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsurface layer is dark 
grayish brown silt loam about 4 inches thick. The subsoil 
extends to a depth of 16 inches. It is mottled brown and 
dark yellowish brown silty clay loam. The substratum is 
fractured, hard and level, bedded limestone. 

Included with this soil in mapping are a few small 
areas of Clinton, Fayette, and Weller soils; a few places 
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where the surface layer is loam or silty clay loam; and 
common outcrops and ledges of limestone. 

This Nordness soil is moderately permeable and has a 
very low available water capacity. The subsoil is very low 
in available phosphorus and potassium. The surface 
layer is acid, but lime generally is not required. Natural 
fertility is low. The organic matter content is very low. 

This soil is suitable for limited use as pasture, wood- 
land, or wildlife habitat. Surface runoff is very rapid. The 
hazard of erosion is severe unless the soil is properly 
managed. 

This soil is in capability subclass Vile. 


520—Coppock silt loam, 0 to 2 percent slopes. This 
is a somewhat poorly drained or poorly drained, nearly 
level soil on streams or old meandering stream-belt 
areas. The soil is subject to flooding. Areas commonly 
are large. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsurface layer is 
dark gray, dark grayish brown, grayish brown, or light 
brownish gray silt loam about 17 inches thick. The sub- 
soil is silty clay loam that extends to a depth of 50 
inches. It is light gray in the upper part and light brown- 
ish gray in the lower part. The substratum is light brown- 
ish gray silty clay loam high in content of sand. 

This Coppock soil is moderately permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and very low in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is low to medium. The organic 
matter content is moderately low to moderate. 

This soil is flooded at times, but most of it is cultivat- 
ed. More frequently flooded or inaccessible areas are in 
pasture or woodiand. If protected from overflow and arti- 
ficially drained, the soil is well suited to row crops. Be- 
cause natural drainage is poor to somewhat poor, culti- 
vation is sometimes delayed unless the soil is artificially 
drained. Tile lines work well because the subsoil is mod- 
erately permeable. 

This soil is in capability subclass llw. 


587—Chequest silty clay loam, 0 to 2 percent 
slopes. This is a poorly drained soil on the wider bottom 
lands. К is subject to flooding. It formed in low areas 
where floodwater often stands or where the water table 
is generally high. Bayous or low areas that receive de- 
posits during floods are common. Areas commonly are 
large. 

Typically, the surface layer is very dark gray silty clay 
loam about 9 inches thick. The subsoil extends to a 
depth of 60 inches. It is dark gray silty clay loam that has 
some brownish mottles. The substratum is generally at a 
depth below 60 inches. 

Included with this soil in mapping are small areas that 
have an overwash of loamy sediment and some areas 
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where the surface layer is slightly thinner than that de- 
scribed for the Chequest series. 

This Chequest soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer is acid unless limed 
within the past few years. Natural fertility is medium. The 
organic matter content is moderate. 

This soil is generally farmed with soils that are better 
suited to cultivated crops. Artificially drained areas can 
be planted to row crops often, but row crops are only 
moderately suited. The soil generally has poor tilth and 
puddles if worked when wet. It is limited because of poor 
drainage and flooding. Cultivated areas should be 
drained by open ditches or tile drains if outlets can be 
established. Undrained areas are better suited to pasture 
than to row crops. 

This soil is in capability subclass (ми. 


594C2—Galland loam, 5 to 9 percent slopes, mod- 
erately eroded. This is a somewhat poorly drained soil. 
It is often near the ends of ridgetops which extend down 
onto the high stream benches. The ridges generally are 
lower than surrounding ridges. The soil is not extensive, 
and each area generally is less than 10 acres. 

Typically, the surface layer is very dark grayish brown 
loam about 5 inches thick. The subsurface layer is brown 
loam about 4 inches thick. The subsoil extends to a 
depth of 48 inches. It is brown, dark reddish brown, and 
reddish brown clay loam or clay in the uppermost part; 
brown, strong brown, and light brownish gray clay loam 
in the middle part; and strong brown and light brownish 
gray clay loam in the lowest part. The substratum is 
strong brown and brown sandy loam. In some places, 
plowing has mixed the clayey subsoil with the surface 
and subsurface layers. 

Included with this soil in mapping are some areas of 
soils that have a thicker surface layer than this Galland 
Soil. 

This Galland soil is slowly permeable and has a high 
available water capacity. The subsoil is very low in avail- 
able phosphorus and potassium. The surface layer is 
acid unless limed within the past few years. Natural fertil- 
ity is low to very low. The organic matter content is low. 

This soil is better suited to hay and pasture than to 
row crops. Row crops are only moderately suited. If 
erosion is not controlled, tilth and fertility of the surface 
layer will continue to deteriorate as increasing amounts 
of the subsoil are mixed into the plow layer. Although 
varying amounts of seepage are received, artificial drain- 
age is not practical in most places. If the soil is used for 
row crops, it generally is farmed with soils upslope. Sur- 
face runoff is medium. Suitable sites for dams are diffi- 
cult to locate because of the high seepage potential of 
the stratified underlying layer. 

This soil is in capability subclass Ше. 
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594D2—Galland loam, 9 to 14 percent slopes, mod- 
erately eroded. This is a somewhat poorly drained, 
strongly sloping soil on side slopes of high bench ter- 
races along the larger streams. Areas range from 5 to 35 
acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 5 inches thick. Plowing has mixed the sub- 
surface layer with the surface layer in most areas. The 
subsoil extends to a depth of 48 inches. It is brown, dark 
reddish brown, and reddish brown clay loam or clay in 
the uppermost part; brown, strong brown, and light 
brownish gray clay loam in the middle part; and strong 
brown and light brownish gray clay loam in the lowest 
part. The substratum is strong brown and brown sandy 
loam. 

Included with this soil in mapping are some areas 
where the subsoil is exposed. 

This Galland soil is slowly permeable and has a high 
available water capacity. The subsoil is very low in avail- 
able phosphorus and potassium. The surface layer is 
acid unless limed within the past few years. Natural fertil- 
ity is low to very low. The organic matter content is low. 

Much of the acreage of this soil is used for permanent 
pasture or hay because of severe erosion susceptibility 
and medium or rapid surface runoff. The soil would 
erode excessively if used for row crops on a regular 
basis. Tilth and fertility of the surface layer become more 
unfavorable if erosion is not controlled. If tilled when too 
wet, the surface layer becomes hard and cloddy when 
dry. The soil receives varying amounts of seepage water, 
but in most places artificial drainage is not practical. 
Suitable sites for dams are difficult to locate because of 
the high seepage potential of the stratified underlying 
material. 

This soil is in capability subclass IVe. 


594D3—Galland soils, 9 to 14 percent slopes, se- 
verely eroded. This is а somewhat poorly drained, 
strongly sloping soil on side slopes of high bench ter- 
races along the larger streams. Areas range from 5 to 15 
acres in size. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is mainly brown and dark reddish brown 
silt loam or clay loam, and in some places it is clay. The 
subsoil extends to a depth of 40 inches. It is brown, dark 
reddish brown, and reddish brown clay loam or clay in 
the uppermost part; brown, strong brown, and light 
brownish gray clay loam in the middle part; and strong 
brown and light brownish gray clay loam in the lowest 
part. The substratum is strong brown and brown sandy 
loam. The subsurface layer has been mixed with the 
plow layer in most places, and part of the former subsoil 
has been mixed with the surface layer by plowing. Small 
rills and gullies are common along drainageways. 

This Galland soil is slowly permeable and has a high 
available water capacity. The subsoil is very low in avail- 
able phosphorus and potassium. The surface layer is 
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acid unless limed within the past few years. Natural fertil- 
ity and the organic matter content are very low to low. 

This soil is suited to permanent pasture or hay. The 
carrying capacity of pasture is low, however, and grazing 
needs to be controlled. A good seeding is difficult to 
establish because of poor tilth and very poor fertility of 
the surface layer. The surface layer becomes hard and 
cloddy when dry and tends to seal over during rains, 
reducing infiltration and increasing runoff. Runoff is rapid. 
Gullies form readily if the soil is not protected by dense 
vegetation. Suitable sites for dams are difficult to locate 
because of the high seepage potential of the stratified 
underlying material. 

This soil is in capability subclass Vle. 


594E2—Galland loam, 14 to 18 percent slopes, 
moderately eroded. This is a somewhat poorly drained, 
moderately steep soil on side slopes of high bench ter- 
races along the larger streams. Areas range from 10 to 
40 acres in size. 

Typically, the surface layer is a plow layer about 8 
inches thick. К is very dark grayish brown and brown 
loam. The subsurface layer is generally mixed with the 
surface layer in cultivation. The subsoil extends to a 
depth of 42 inches. It is brown, dark reddish brown, and 
reddish brown clay loam or clay in the uppermost part; 
brown, strong brown, and light brownish gray clay loam 
in the middle part; and strong brown and light brownish 
gray clay loam in the lowest part. The substratum is 
strong brown and brown sandy loam. 

Included with this soil in mapping are areas of severely 
eroded soils, areas of steeply sloping soils, and a few 
small areas of Douds soils. 

This Galland soil is slowly permeable and has a high 
available water capacity. The subsoil is very low in avail- 
able phosphorus and potassium. The surface layer is 
acid unless limed within the past few years. Natural fertil- 
ity is low to very low. The organic.matter content is low. 

This soil is used for pasture, woodland, or grazing or 
as wildlife habitat. It is not suited to cultivation because 
of very severe susceptibility to erosion. Surface runoff is 
rapid. A pasture seeding is difficult to establish because 
of poor tilth and low fertility of the surface layer. The soil 
receives varying amounts of seepage water, but, in most 
places, artificial drainage is not practical. Suitable sites 
for dams are difficult to locate because of the high seep- 
age potential of the stratified underlying material. 

This soil is in capability subclass Vie. 


687—Watkins silt loam, 1 to 3 percent slopes. This 
is a well drained or moderately well drained soil on low 
benches or high second bottoms in valleys of the larger 
streams and rivers. Areas generally are 5 to 20 acres in 
size. 

Typically, the surface layer is very dark gray and very 
dark grayish brown silt loam about 7 inches thick. The 
subsurface layer is dark grayish brown silt loam about 4 
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inches thick. The subsoil extends to a depth of 48 
inches. It is brown silty clay loam in the uppermost part, 
brown.and yellowish brown silty clay loam in the middle 
part, and yellowish brown silty clay in the lowest part. 
The substratum is yellowish brown silty clay loam. 

This Watkins soil is moderately permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and very low in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium. The organic matter 
content is moderate. 

This soil is well suited to corn and soybeans and can 
be cultivated intensively. 

This soil is in capability class |. 


688—Koszta silt loam, 0 to 2 percent slopes. This is 
a somewhat poorly drained soil on low benches or 
second bottoms along the major streams and rivers. 
Areas generally are long but irregularly shaped. They are 
somewhat parallel to the stream channels. The soil is 
subject to occasional flooding. Areas generally are 10 to 
20 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 10 inches thick. The subsurface layer is dark gray 
and dark grayish brown silty clay loam about 8 inches 
thick. The subsoil is silty clay loam that extends to a 
depth of 47 inches. It is dark grayish brown and grayish 
brown and has mottles in the upper part and mottled 
grayish brown and light brownish gray in the lower part. 
The substratum is mottled dark gray and grayish brown 
silty clay loam. 

Included with this soil in mapping are small areas of 
Colo and Chequest soils, which make up as much as 10 
percent of the map unit. 

This Koszta soil is moderately permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and very low in available potassium. 
The surface layer is acid unless limed within the past few 
years. Natural fertility is medium. The organic matter 
content is moderately low to moderate. 

This soil is well suited to row crops. It can be used 
intensively for corn and soybeans. Tile drainage general- 
ly is not needed, but it may be beneficial along water- 
ways. 

This soil is in capability class |. 


720—Racoon silt loam, 0 to 2 percent slopes. This 
is a poorly drained soil on first bottoms and low second 
bottoms of the major streams. The soil is subject to 
flooding. Areas are 5 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsurface layer is light 
brownish gray and grayish brown silt loam about 18 
inches thick. The subsoil extends to a depth of 60 
inches. It is light brownish gray silty clay loam in the 
upper part and light brownish gray and yellowish brown 
silt loam in the lower part. 
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Included with this soil in mapping are small areas of 
Coppock, Nodaway, and Okaw soils, which make up less 
than 10 percent of this map unit. 

This Racoon soil is slowly permeable and has a high 
available water capacity. The subsoil is very low in avail- 
able phosphorus and potassium. The surface layer (5 
acid unless limed within the past few years. Natural fertil- 
ity is low. The organic matter content is very low. 

This soil is moderately suited to row crops. It puddles 
if worked when wet. In periods of more than normal 
rainfall, crops may turn yellow and be stunted. The soil is 
strongly acid and needs additions of lime. 

This soil is in capability subclass И. 


730B—Nodaway-Cantril complex, 2 to 5 percent 
slopes. This complex consists of moderately well 
drained and somewhat poorly drained soils on narrow 
stream bottoms on uplands. The soils are so intermin- 
gled that it is impractical to map each separately. The 
complex is about 60 percent Nodaway soils, 30 percent 
Cantril soils, and 10 percent included soils. The 
Nodaway soils are typically along waterways, and the 
Cantril soils are in fairly uniform bands along the edges 
of the map unit at the base of the slopes. Both soils are 
subject to flooding. In many places, they are cut Бу 
channels or gullies that cannot be crossed by farm ma- 
chinery. This complex is in elongated areas that are as 
much as a mile or more long but only a few hundred feet 
wide. Areas range from 5 to 60 acres in size. 

Typically, the Nodaway soils have a surface layer of 
very dark grayish brown silt loam about 8 inches thick. 
The substratum is variable thin strata of dark grayish 
brown, grayish brown, and very dark grayish brown silt 
loam to a depth of 60 inches. Thin strata of fine sand 
are in some places. 

Typically, the Cantril soils have a surface layer of very 
dark grayish brown loam about 9 inches thick. The sub- 
surface layer is dark grayish brown and grayish brown 
loam about 14 inches thick. The subsoil is loam that 
extends to a depth of 60 inches. It is mottled grayish 
brown and yellowish brown in the upper part and mottled 
yellowish brown, gray, and light brownish gray in the 
lower part. 

Included with this complex in mapping are small areas 
of Landes soils that are generally adjacent to waterways. 

Nodaway and Cantril soils have moderate permeability 
and high available water capacity. The subsoil is low to 
medium in available phosphorus and potassium. The sur- 
face layer of these soils is acid to neutral. Natural fertility 
is low to medium. The organic matter content is low to 
moderate. 

This complex is seasonally wet because of the hazard 
of overflow. Small areas are farmed with surrounding 
soils because they are generally too small or narrow to 
be cropped separately. Much of this complex is in pas- 
ture or woodland. 

This complex is in capability subclass liw. 
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763D2—Fayette-Exette silt loams, 9 to 15 percent 
slopes, moderately eroded. These are well drained 
soils on narrow convex ridges and convex side slopes 
on uplands adjacent to river valleys. The Fayette soil is 
mainly on ridgetops, and the Exette soil is on the side 
slopes. Areas generally are long and narrow and have 
irregular boundaries in places. They generally are 20 to 
40 acres in size. This map unit is about 40 percent 
Fayette soil, 30 percent Exette soil, and 30 percent in- 
cluded soils. 

Typically, the surface layer of the Fayette soils is a 
plow layer about 6 inches thick. It is mixed dark grayish 
brown and brown silt loam. Plowing has mixed the sub- 
surface layer with the surface layer in most places. The 
yellowish brown subsoil extends to a depth of about 36 
inches. It is silt loam in the uppermost part, silty clay 
loam in the middle part, and silt loam in the lowest part. 
The substratum in yellowish brown silt loam. 

This Fayette soil is moderately permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and very low in available potassium. 
The surface layer is acid unless limed in the past few 
years. Natural fertility is low. The organic matter content 
is very low. 

Typically, the surface layer of the Exette soil is dark 
grayish brown silt loam about 6 inches thick. The subsoil 
is silt loam that extends to a depth of 34 inches. It is 
yellowish brown and has grayish mottles in the upper 
part and is light olive gray and yellowish brown in the 
lower part. The substratum is olive gray silt loam. The 
soil is mildly effervescent at a depth of 34 inches. 

This Exette soil is moderately permeable and has a 
high available water capacity. The subsoil is low in avail- 
able phosphorus and very low in available potassium. 
The surface layer is acid unless limed in the past few 
years. Natural fertility is low. 

Included with this map unit in mapping are areas of 
Downs, Clinton, Lindley, and Keswick soils. 

This map unit is moderately suited to corn, soybeans, 
and hay. It is well suited to pasture or woodland. Surface 
runoff is medium or rapid. The plow layer is low in fertility 
and very low in content of organic matter. It becomes 
cloddy if worked when wet, and it may puddle during 
intense rain, resulting in more runoff and retarded plant 
growth. 

This map unit is in capability unit Ше. 


792C2—Armstrong loam, 5 to 9 percent slopes, 
moderately eroded. This is a moderately well drained 
or somewhat poorly drained, moderately sloping soil. It is 
most extensive on sloping ridgetops and upper parts of 
side slopes in the more strongly dissected areas near 
the larger streams. Areas range from 5 to 30 acres in 
size. 

Typically, the surface layer is a plow layer 8 inches 
thick. It is very dark grayish brown and brown loam. In 
cultivated areas, plowing has mixed part of the former 
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Subsoil and some pebbles with the surface and subsur- 
'face layers. The subsoil extends to a depth of 36 inches. 
It is yellowish brown, brown, or strong brown clay loam 
and clay in the upper part and yellowish brown clay loam 
in the lower part. The substratum is reddish brown and 
yellowish brown clay loam. 

Included with this soil in mapping are some areas of 
Lineville soils which are too small to be mapped sepa- 
rately. These areas generally are less than 2 acres in 
Size and are in the center of sloping ridges. Also includ- 
ed are some areas of uneroded Armstrong soils. 

This Armstrong soil is slowly permeable and has a 
moderately high available water capacity. The subsoil is 
very low in available phosphorus and potassium. The 
surface layer is medium acid unless (теа within the past 
few years. Natural fertility is low to very low. The organic 
matter content is moderately low. 

Much of the acreage of this soil is used for permanent 
pasture or hay. The зо! is moderately suited to row 
crops. It is generally associated with moderately steep 
Soils that are not suited to row crops. The major hazard 
is high susceptibility to erosion. Surface runoff is 
medium. | terraces are built to control erosion, the 
clayey subsoil, which has poor tilth and fertility, is ex- 
posed in borrow areas. This concern can be overcome 
by stockpiling the surface layer during construction and 
replacing it afterward. If used for row crops, the soil 
generally is managed with the loess soils upslope. 

This soil is in capability subclass llle. 


792D2—Armstrong loam, 9 to 14 percent slopes, 
moderately eroded. This is а moderately well drained 
or somewhat poorly drained, strongly sloping soil on side 
slopes and ridgetops in more strongly dissected areas 
along the larger streams. Areas range from 5 to 25 acres 
in size. 

Typically, the surface layer is a plow layer 8 inches 
thick. It is very dark grayish brown and brown loam. In 
cultivated areas, plowing has mixed part of the former 
subsoil and some pebbles with the surface layer and 
subsurface layer. The subsoil extends to а depth of 32 
inches. It is yellowish brown, brown, or strong brown clay 
loam and clay in the upper part and yellowish brown clay 
loam in the lower part. The substratum is reddish brown 
and yellowish brown clay loam. 

Included with this soil in mapping are some areas 
where only slight erosion has occurred and the surface 
layer and subsurface layer remain similar to those in the 
profile described for the uneroded Armstrong soils. Also 
included are a few small areas of severely eroded soils. 

This Armstrong soil is slowly permeable and has a 
moderately high available water capacity. The subsoil is 
very low in available phosphorus and potassium. The 
surface layer is medium acid unless limed within the past 
few years. Natural fertility is low to very low. The organic 
matter content is moderately low. 
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This soil is best suited to hay and pasture. It is moder- 
ately suited to row crops. The soil would erode exces- 
sively if used for row crops on a regular basis, and 
production from row crops is low on this soil. Surface 
runoff is medium or rapid. Tilth and fertility of the surface 
layer become even more unfavorable if erosion is not 
controlled. If tilled when too wet, the surface layer be- 
comes hard and cloddy when almost dry. 

This soil is in capability subclass |Ме. 


793—Bertrand silt loam, 0 to 2 percent slopes. This 
is a well drained, nearly level soil on benches near the 
major streams. Areas are irregular in shape and range 
from 10 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is silty clay loam that extends to a depth of 40 inches. It 
is brown in the upper part and dark yellowish brown in 
the lower part. The substratum is mainly yellowish brown 
loam but is pinkish gray light clay loam in places. 

Included with this soil in mapping are small areas 
where clay is in the subsoil and a few areas where 
pinkish clay material is at a depth below 40 inches. 

This Bertrand soil is moderately permeable and has a 
high available water capacity. The subsoil is medium in 
available phosphorus and very low in available potas- 
sium. The surface layer is acid unless limed within the 
past few years. Natural fertility is medium. The organic 
matter content is low. 

This soil is well suited to corn and soybeans. The 
surface layer tends to seal and crust in places. 

This soil is in capability class I. 


793B—Bertrand silt loam, 2 to 5 percent slopes. 
This is a well drained soil on benches near major 
streams. Areas are irregular in shape and from 10 to 25 
acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is silty clay loam that extends to a depth of 40 inches. It 
is brown in the upper part and dark yellowish brown in 
the lower part. The substratum is mainly yellowish brown 
loam but is pinkish gray clay loam in places. 

Included with this soil in mapping are small areas 
where the subsoil contains more clay than the subsoil 
described for the series. Also included are some areas 
where pinkish clay material is at a depth below 40 
inches. 

This Bertrand soil is moderately permeable and has a 
high available water capacity. The subsoil is medium in 
available phosphorus and very low in available potas- 
sium. The surface layer is acid unless limed within the 
past few years. Natural fertility is medium. The organic 
matter content is low. 
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This soil is well suited to corn and soybeans, but it is 
subject to erosion if cultivated. Surface runoff is medium. 
In some places, terraces are difficult to construct be- 
cause slopes are short and irregular in shape. 

This soil is in capability subclass Пе. 


793C2—Bertrand silt loam, 5 to 9 percent slopes, 
moderately eroded. This is a well drained, moderately 
sloping soil on benches along the major streams. Areas 
generaily are long and narrow and are 10 to 30 acres in 
size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
extends to a depth of 36 inches. It commonly is brown 
silty clay loam, but in places it has layers of dark yellow- 
ish brown loam and pinkish gray clay loam. 

Included with this soil in mapping are some areas of 
Bertrand soils that have reddish clay material at a depth 
of about 30 inches. This soil makes up less than 20 
percent of the map unit. Also included are some small 
areas of severely eroded soils. 

This Bertrand soil is moderately permeable and has a 
high available water capacity. The subsoil is medium in 
available phosphorus and very low in available potas- 
sium. The surface layer is acid unless limed within the 
past few years. Natural fertility is medium. The organic 
matter content is low. 

This soil is moderately suited to row crops. It is sus- 
ceptible to moderate erosion during hard rain. Surface 
runoff is medium. The surface layer has moderate tilth. It 
is friable and easy to till. 

This soil is in capability subclass llle. 


795C2—Ashgrove silt loam, 5 to 9 percent slopes, 
moderately eroded. This is a poorly drained and some- 
what poorly drained soil that is commonly called gumbo- 
til. The soil commonly is in small areas in coves. It 
generally is on the edges of strongly dissected areas of 
timber. 

Typically, the surface layer is a very dark grayish 
brown silt loam plow layer about 9 inches thick. The 
subsoil extends to a depth of 62 inches. It is brown silty 
clay loam in the upper 5 inches and dark grayish brown 
and dark gray clay, silty clay, and clay loam at a depth 
below 14 inches. 

Included with this soil in mapping are small areas 
where the surface soil has been removed by erosion and 
the gray clay subsoil is exposed on the surface. 

This Ashgrove soil is very slowly permeable and has a 
high available water capacity. The subsoil is very low in 
available phosphorus and potassium. The surface layer 
is very acid unless limed within the past few years. Natu- 
ral fertility is very low. The shrink-swell potential is high, 
and the soil cracks deeply upon drying. The organic 
matter content is low. 
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Although this soil is moderately suited to row crops, 
most of the acreage is used for pasture or woodland. 
Surface runoff is medium. If erosion is not controlled, the 
tilth of the surface layer deteriorates as increasing 
amounts of the subsoil are mixed into the plow layer. 
The soil dries slowly. 

This soil is in capability subclass IVe. 


795C3—-Ashgrove soils, 5 to 9 percent slopes, se- 
verely eroded. These are poorly drained and somewhat 
poorly drained soils that are commonly called gumbotil. 
They are on side slopes and in coves. Areas generally 
are 10 to 15 acres in size, and they are generally dis- 
sected by noncrossable drainageways. 

Typically, the surface layer is a dark grayish brown 
silty clay loam or clay plow layer about 8 inches thick. 
The subsoil extends to a depth of 52 inches. It is brown 
silty clay loam in the upper 5 inches and dark grayish 
brown and dark gray clay, silty clay, and clay loam at a 
depth below 14 inches. In some places, the clay subsoil 
is exposed. 

Included with these soils in mapping are some small 
areas of moderately eroded soils and a few small areas 
of Rinda soils. 

These Ashgrove soils are very slowly permeable and 
have a high available water capacity. The subsoil is very 
low in available phosphorus and available potassium. 
The surface layer is very acid unless limed within the 
past few years. Natural fertility is very low. The shrink- 
swell potential is high, and the soil cracks deeply upon 
drying. Organic matter content is very low. 

These soils generally are used for hay and pasture or 
are left idle. They are not suited to cultivated crops. 
Erosion and wetness are the main concerns. Surface 
runoff is medium. The surface layer hardens and cracks 
severely when it dries. It puddles readily and absorbs 
moisture very slowly. The deep, active gullies that have 
formed in places should be shaped and planted to grass 
to prevent further erosion. A short, temporary diversion 
terrace placed upslope from the gullies helps to prevent 
erosion until a seeding is established. 

These soils are in capability subclass IVe. 


795D2—Ashgrove silt loam, 9 to 14 percent slopes, 
moderately eroded. This is a poorly drained and some- 
what poorly drained soil that is commonly called gumbo- 
til. It is in coves and on side slopes at the edges of 
strongly dissected areas of timber. Areas range from 5 to 
20 acres in size. 

Typically, the surface layer is a very dark grayish 
brown silt loam plow layer about 9 inches thick. The 
subsoil extends to a depth of 57 inches. It is brown silty 
clay loam in the upper 5 inches and dark grayish brown 
and dark gray clay, silty clay, and clay loam at a depth 
below 14 inches. 

included with this soil in mapping are numerous areas 
that have never been plowed and have a thicker surface 
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layer. Also included are areas where most of the surface 
layer has been removed by erosion and the gray, clayey 
subsoil is exposed. 

This Ashgrove soil is very slowly permeable and has a 
high available water capacity. The subsoil is very low in 
available phosphorous and available potassium. The sur- 
face layer is very acid unless limed within the past few 
years. Natural fertility is very low. The shrink-swell poten- 
tial is high, and the soil cracks deeply upon drying. Or- 
ganic matter content is low. 

This soil is moderately suited to row crops. It is best 
suited to pasture or woodland. If erosion is not con- 
trolled, tilth of the surface layer deteriorates as increas- 
ing amounts of the clayey subsoil are mixed into the 
plow: layer. Surface runoff is medium or rapid. 

This soil is in capability subclass ІУе. 


795D3—Ashgrove soils, 9 to 14 percent slopes, 
severely eroded. These are poorly drained and some- 
what poorly drained soils that are commonly called gum- 
botil. They are on convex slopes on uplands. They are 
just below the loess-till contact line and run on the con- 
tour along hillsides and into coves at the heads of drain- 
ageways. Áreas generally are rather long and narrow 
and have irregular boundaries. They are 5 to 20 acres in 
size. 

Typically, the surface layer is a dark grayish brown 
silty clay loam or clay plow layer about 8 inches thick. 
The subsoil extends to a depth of 42 inches. It is brown 
silty clay loam in the upper 5 inches and dark grayish 
brown and dark gray clay, silty clay, and clay loam at a 
depth below 14 inches. In some places the clay subsoil 
is exposed. ` 

Included with these soils in mapping are some small 

areas of moderately eroded soils and a few areas of 
Keswick soils. 
. These Ashgrove soils are very slowly permeable and 
have a high available water capacity. The subsoil is very 
low in available phosphorus and potassium. The surface 
layer is very acid unless limed within the past few years. 
Natural fertility is very low. The shrink-swell potential is 
high, and the soil cracks deeply upon drying. Organic 
matter content is very low. 

These soils generally are used for hay and pasture or 
are left idle. They are not suited to cultivated crops. 
Erosion and wetness are the main concerns of manage- 
ment. Surface runoff is rapid. The deep, active gullies 
that have formed in places should be shaped and plant- 
ed to grass to prevent further erosion. 

These soils are in capability subclass Ме. 


820—Dockery silt loam, 0 to 2 percent slopes. This 
is a poorly drained soil on first bottoms of the Mississippi 
River. The soil is subject to flooding. Areas are from 10 
acres to as much as 80 acres in size. 

Typically, the surface layer is very dark gray and very 
dark grayish brown silt loam about 9 inches thick. The 
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upper part of the substratum is dark gray silt loam or silty 
clay loam that has reddish mottles, and the lower part is 
mottled dark gray and grayish brown silt loam and silty 
clay loam. 

Included with this soil in mapping are small areas of 
Colo and Landes soils. 

This Dockery soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer is commonly neutral 
and does not require lime. Natural fertility is medium. 
The organic matter content is high. 

This soil is well suited to row crops if it is protected 
from flooding by dikes. Wetness during spring is a con- 
cern, and the timeliness of operations can be greatly 
improved by tile drainage where outlets are available. 
The surface layer is friable and easy to till under proper 
moisture conditions. 

This soil is in capability subclass liw. 


832B—Weller silt loam, benches, 2 to 5 percent 
slopes. This is a moderately well drained, gently sloping 
Soil on loess-covered benches that extend into the 
bottom lands of smaller streams. Areas are small. 

Typically, the surface layer is very dark grayish brown 
silt loam about 3 inches thick. The subsurface layer is 
grayish brown silt loam about 13 inches thick. The sub- 
soil extends to a depth of 50 inches. It is grayish brown 
and brown silty clay loam and silty clay in the uppermost 
part, grayish brown silty clay in the middle part, and 
grayish brown silty clay loam in the lowest part. The 
substratum is mottled light olive gray and light olive 
brown silty clay loam. This soil is underlain by alluvial 
sediment of loamy sand and sand at a depth below 6 
feet. The underlying material has high seepage potential 
and low stability where deep cuts are made. 

Included with this soil in mapping are small areas of 
eroded Weller soils. 

This Weller soil is slowly permeable and has a high 
available water capacity. The subsoil is medium in availa- 
ble phosphorus and very low in available potassium. The 
surface layer is acid unless limed. Natural fertility is low. 
The organic matter content is low. 

This soil is moderately suited to row crops. Much of 
the acreage is used in crop rotation. In places, the soil is 
in woodland. If cultivated, it erodes readily. Runoff is 
medium. The soil has favorable moisture-holding proper- 
ties and is friable and easily worked. 

This soil is in capability subclass Ше. 


B32C2—Weller silt loam, benches, 5 to 9 percent 
Slopes, moderately eroded. This is a moderately well 
drained soil on benches along many of the smaller 
stream valleys. Areas are small. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is grayish brown and dark grayish brown 
silt loam. The subsurface layer is generally mixed with 
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the surface layer in tillage. The subsoil extends to a 
depth of 42 inches. It is grayish brown and brown silty 
clay loam and silty clay in the uppermost part, grayish 
brown silty clay in the middle part, and grayish brown 
silty clay loam in the lowest part. The substratum is 
mottled light olive gray and light olive brown silty clay 
loam. This soil is underlain by loamy sand or sandy 
material at a depth of 6 to 10 feet. The underlying 
material has high seepage potential and low stability 
where deep cuts are made. 

This Weller soil is slowly permeable and has a high 
available water capacity. The subsoil is medium in availa- 
ble phosphorus and very low in available potassium. The 
surface layer is acid unless limed. Natural fertility is low. 
The organic matter content is low. 

This soil is moderately suited to row crops. It is sus- 
ceptible to erosion because runoff is medium. Some 
areas are in woodland, and the soil is well suited to 
woodland. Seepage and variable textures may be ex- 
pected where deep cuts or fills are made. 

This soil is in capability subclass Пе. 


880B—Clinton silt loam, benches, 2 to 5 percent 
slopes. This is a moderately well drained, gently sloping 
soil on loess-covered benches that extend into bottom 
lands along the smaller streams. Areas range from 5 to 
15 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray- 
ish brown and yellowish brown silt loam about 9 inches 
thick. The subsoil extends to a depth of 48 inches. || is 
yellowish brown and brown silty clay loam. The substra- 
tum also is yellowish brown silty clay loam. Sandy allu- 
vium is at a depth of 6 to 10 feet. In some cultivated 
areas, the surface layer is mixed with the subsurface 
layer. The underlying substratum has seepage potential 
and low stability where deep cuts are made. 

Included with this soil in mapping are small areas of 
eroded Clinton soils. 

This Clinton soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is high 
in available phosphorus and medium in available potas- 
sium. The surface layer is acid unless limed in the past 
few years. Natural fertility is medium. The organic matter 
content is low. 

This soil is well suited to row crops. Much of the 
acreage is used in crop rotations, but in some places it is 
still wooded. The soil erodes readily if cultivated. Surface 
runoff is medium. 

This soil is in capability subclass lle. 


880C2—Clinton silt loam, benches, 5 to 9 percent 
slopes, moderately eroded. This is a moderately well 
drained, moderately sloping soil on benches along many 
of the smaller stream valleys. The soil is on side slopes 
and short ridges. Areas are small. 
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Typically, the surface layer is a plow layer of dark 
grayish brown and grayish brown silt loam about 8 
inches thick. In some places, this layer is silty clay loam. 
The subsurface layer is generally mixed with the surface 
layer in plowing. The subsoil extends to a depth of 48 
inches. It is yellowish brown and brown silty clay loam. 
The substratum is yellowish brown silty clay loam. Sandy 
alluvium is at a depth of 6 to 10 feet. This underlying 
material has high seepage potential and low stability 
where deep cuts are made. 

Included with this soil in mapping are small, uneroded 
areas and a few spots where the subsoil is exposed. 

This Clinton soil is moderately permeable and has a 
high available water capacity. The subsoil is high in avail- 
able phosphorus and medium in available potassium. 
The surface layer is acid unless limed in the past few 
years. Natural fertility is medium. The organic matter 
content is low. 

Much of the acreage is used in crop rotation, but this 
soil is best suited to hay or pasture. It is very erosive. 
Surface runoff is medium. The surface layer is generally 
poor in tilth. After rain, it tends to crust. Use of meadow 
generally improves tilth. 

This soil is in capability subclass Ше. 


950—Niota silty clay loam, 0 to 2 percent slopes. 
This is a poorly drained, nearly level soil on high bench- 
es along the major rivers and their lower tributaries. 
Areas range from 5 acres to more than 20 acres in size. 

Typically, the surface layer is very dark gray silty clay 
loam about 8 inches thick. The subsurface layer is dark 
gray silt loam about 7 inches thick. The subsoil extends 
to a depth of 60 inches. It is dark grayish brown and 
grayish brown clay in the upper part and grayish brown 
silty clay in the lower part. 

Included with this soil in mapping are some areas of 
soils that have a silt loam surface layer. Also included 
are some areas of soils that have a sandy substratum at 
a depth of 4 to 6 feet. 

This Niota soil is very slowly permeable and has a 
moderate to high available water capacity. The subsoil is 
very low in available phosphorus and medium in availa- 
ble potassium. The surface layer is acid unless limed 
within the past few years. Natural fertility is low. The 
organic matter content is moderately low. 

This soil is only moderately suited to row crops be- 
cause the subsoil is very slowly permeable and poorly 
drained. Because the subsoil contains large amounts of 
clay, tile lines are not suitable for drainage. The soil 
puddles if worked when wet. In periods of more than 
normal rainfall, crops turn yellow and are stunted. 

This soil is in capability subclass Iliw. 


950B—Niota silty clay loam, 2 to 5 percent slopes. 
This is a poorly drained, gently sloping soil on side 
slopes of high benches along the major rivers and their 
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lower tributaries. Areas are long and narrow and range 
from 5 to 20 acres in size. 

Typically, the surface layer is very dark gray silty clay 
loam about 8 inches thick. The subsurface layer is dark 
gray silt loam about 7 inches thick. The subsoil extends 
to a depth of 55 inches. It is dark grayish brown and 
grayish brown clay in the upper part and grayish brown 
silty clay in the lower part. 

Included with this soil in mapping are some. areas 
where the substratum has layers of sandy material at a 
depth below 48 inches. 

This Niota soil is very slowly permeable and has а 
moderate to high available water capacity. The subsoil is 
very low in available phosphorus and medium in availa- 
ble potassium. The surface layer is acid unless limed 
within the past few years. Natural fertility is low. The 
organic matter content is low. 

This soil is moderately suited to row crops. | erodes 
readily because the silty surface layer contains a low 
amount of organic matter and is generally not well granu- 
lated. Loss of the surface layer increases the hazard of 
exposing the firm, clayey subsoil. Surface runoff is 
medium. 

This soil is in capability subclass Ше. 


950D2—Niota silty clay loam, 7 to 14 percent 
slopes, moderately eroded. This is a poorly drained, 
strongly sloping soil on side slopes of high benches 
along the major rivers and their lower tributaries. In most 
places, it occupies entire short side slopes. Areas gener- 
ally are more than 5 to 10 acres in size. 

Typically, the surface layer is a plow layer about 8 
inches thick. It is very dark gray silty clay loam. The 
subsurface layer generally is mixed with the surface layer 
in tillage. The subsoil extends to a depth of 50 inches. It 
is dark grayish brown and grayish brown clay in the 
upper part and grayish brown silty clay in the lower part. 

Included with this soil.in mapping are small areas on 
the part of the slope where the grayish and sometimes 
pinkish subsoil has been exposed by erosion. 

This Niota soil is very slowly permeable and has a 
moderate to high available water capacity. The subsoil is 
very low in available phosphorus and is medium in avail- 
able potassium. The surface layer is acid unless limed 
within the past few years. Natural fertility is low. The 
organic matter content is low. 

This soil is best suited to hay or pasture because it is 
strongly sloping and has a clayey subsoil. It is extremely 
erodible and difficult to manage. If erosion is not re- 
duced, the tilth and fertility of the surface layer will con- 
tinue to deteriorate as increasing amounts of the former 
subsoil are mixed into the plow layer. When the sur- 
rounding soils are ready for cultivation, this soil may still 
be too wet to work. Surface runoff is rapid. The surface 
layer is very hard and cloddy when dry. 

This soil is in capability subclass IVe. 
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952—Denrock Variant silt loam, 0 to 2 percent 
slopes. This is a poorly drained, nearly level soil on low 
second bottoms of the Mississippi River. The soil is sub- 
ject to flooding. Areas are from 10 to 30 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 15 inches thick. The subsoil extends to a depth of 
65 inches. The uppermost part is brown silty clay loam 
that has reddish mottles, the middle part is strong brown 
silty clay that has reddish mottles, and the lowest part is 
reddish brown silty clay and clay. 

Included with this soil in mapping are some areas 
where the substratum has a high amount of sand or fine. 
gravel at a depth below 40 inches. 

This Denrock soil is very slowly permeable and has a 
moderate to high available water capacity. The subsoil is 
very low in available phosphorus and medium in availa- 
ble potassium. The surface layer commonly is neutral 
and does not require lime. Natural fertility is low. The 
organic matter content is moderate. 

This soil is not suited to row crops. It is best suited to 
hay or pasture. Most areas are wet because of the high 
water table created by the navigation dam on the Missis- 
sippi River at Keokuk. In some places, runoff collects 
and ponds in shallow depressions because no natural 
outlets are available. Because the subsoil contains large 
amounts of clay, tile lines are not suitable for drainage. 
Also, suitable outlets for tile drains generally are not 
available. 

This soil is in capability subclass Iliw. 


977—Richwood silt loam, 0 to 2 percent slopes. 
This is a well drained soil at the mouth of upland drain- 
ageways that fan out onto stream benches, mainly along 
the Mississippi River. Areas are from 10 acres to as 
much as 50 acres in size. 

Typically, the surface layer is very dark brown and very 
dark grayish brown silt loam about 19 inches thick. The 
subsoil extends to a depth of 60 inches. it is very dark 
grayish brown and brown silt loam in the upper part and 
yellowish brown silty clay loam or loam in the lower part. 

Included with this soil in mapping are some areas of 
soils that have more sand їп the surface layer and some 
areas of soils that are lighter-colored than this Richwood 
Soil. 

This Richwood soil is moderately permeable and has a 
high available water capacity. The subsoil is very low in 
available phosphorus and potassium. The surface layer 
is acid unless limed within the past few years. Natural 
fertility is medium. The organic matter content is high. 

This soil is well suited to row crops. It is easily tilled, 
and control of erosion is not a concern. In some places, 
properly placed diversion terraces protect the soil from 
siltation from higher soils. 

This soil is in capability class |. 


978—Festina silt loam, 1 to 3 percent slopes. This 
is a well drained soil on second bottoms and benches 
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along the major rivers. The soil is subject to rare flood- 
ing. Areas are from 10 to 30 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer is dark gray- 
ish brown or brown silt loam about 6 inches thick. The 
subsoil extends to a depth of 60 inches. It is brown, 
yellowish brown, and dark yellowish brown silt loam or 
silty clay loam in the upper part and brown, yellowish 
brown, and grayish brown silt loam in the lower part. 

Included with this soil in mapping are small areas of 
Watkins and Bertrand soils. Also included are small 
areas of soils that have more sand in the surface layer 
than this Festina soil. 

This soil is moderately permeable and has a high 
available water capacity. The subsoil is low in available 
phosphorus and very low in available potassium. The 
surface layer is acid unless limed within the past few 
years. Natural fertility is medium. The organic matter 
content is moderate to moderately low. 

This soil is well suited to row crops and can be used 
intensively for corn and soybeans. Surface runoff is slow 
in most places. The surface layer has good tilth, is fri- 
able, and is easy to till. | 

This soil is in capability class |. 


993D2—Armstrong-Gara loams, 9 to 14 percent 
slopes, moderately eroded. These are well drained to 
somewhat poorly drained soils on uplands. The soils are 
on cove slopes and irregular side slopes that are dis- 
sected by shallow, crossable drainageways. They are so 
intermingled that it is not practical to map each separate- 
ly. This map unit is about 60 percent Armstrong soil, 30 
percent Gara soil, and 10 percent included soils. 

Typically, the surface layer of the Armstrong soil is a 
plow layer 8 inches thick. It is very dark grayish brown 
and brown loam. In cultivated areas, plowing has mixed 
part of the former subsoil and some pebbles with the 
surface and subsurface layers. The subsoil extends to a 
depth of 32 inches. It is yellowish brown, brown, or 
strong brown clay loam and clay in the upper part and 
yellowish brown clay loam in the lower part. The substra- 
tum is reddish brown and yellowish brown clay loam. 

Typically, the surface layer of the Gara soil is a plow 
layer about 8 inches thick. It is a very dark gray loam. If 
present, the subsurface layer is mixed very dark gray, 
dark grayish brown, and dark yellowish brown clay loam 
about 5 inches thick. The subsoil is clay loam that ex- 
tends to а depth of 46 inches. К is mottled brown and 
yellowish brown in the upper part and mottled yellowish 
brown in the lower part. The substratum is mottled yel- 
lowish brown and brown clay loam. 

Included with this map unit in mapping are small areas 
of severely eroded soils that һауе a clay loam surface 
layer. 

Permeability is moderately slow to slow, and available 
water capacity is moderately high to high. The subsoil is 
very low or low in available phosphorous and very low in 
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available potassium. Unless limed, the surface layer gen- 
erally is acid. Natural fertility is low to very low. The 
organic matter content is moderate to moderately low. 

These soils are primarily used for cultivated crops, 
hay, and pasture. They are poorly suited to corn, soy- 
beans, and oats but are well suited to alfalfa. Most areas 
have been cleared and are used as pasture. Fertility is 
more limiting in this map unit than for uneroded Gara 
and Armstrong soils. The soils have a strong tendency to 
be cloddy when tilled, making seedbed preparation more 
difficult and requiring greater production input than for 
uneroded soils. A high level of overall management is 
required in cultivated areas. Surface runoff is medium or 
rapid, and the main hazard is erosion from runoff water. 
This map unit is more erodible than uneroded soils be- 
cause the surface layer has poorer physical condition. 
These moderately eroded soils crust after heavy rain, 
and seedling emergence is a problem. Good residue 
management, returning crop residue and adding manure 
are necessary to maintain tilth and crop production. Man- 
agement of pasture requires greater input of fertilizer and 
erosion control practices than on uneroded soils. Re- 
moval of the topsoil causes severe management con- 
cerns because of the unfavorable subsoil properties. 

This map unit is in capability subclass Ме. 


1057—Rushville silt loam, benches, 0 to 2 percent 
slopes. This is a poorly drained or very poorly drained 
soil on the flatter part of benches along the larger 
streams. Slope is dominantly less than 1 percent. Areas 
range from 10 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 9 inches thick. The subsurface layer is gray 
and light brownish gray silt loam and silty clay loam 
about 7 inches thick. The subsoil is grayish brown and 
extends to a depth of 52 inches. It is silty clay loam in 
the upper part and silty clay and silty clay loam in the 
lower part. The substratum is mottled grayish brown and 
yellowish brown silt loam. The underlying. material is 
stratified sand and loamy sand from alluvial sediment at 
a depth of 8 to 10 feet. 

Included with this soil in mapping are a few small 
areas of Keomah soils. 

This Rushville soil is slowly to very slowly permeable 
and has a high available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed within 
the past few years. Natural fertility and the organic 
matter content are low. 

Individual areas are small, and most are cropped the 
same as surrounding soils. This soil is moderately suited 
to crops if properly drained. Shallow surface ditches 
remove excess water and improve drainage, but in many 
places tile drainage is more effective. Seepage and vari- 
able textures of the underlying material may be expected 
where deep cuts are made on this soil. 

This soil is in capability subclass ИМ. 
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1130—Belinda silt loam, benches, 0 to 2 percent 
slopes. This is a poorly drained soil on the flatter parts 
of benches along the larger streams. Slope is dominantly 
less than 1 percent. Areas range from 10 to 40 acres in 
size. 

Typically, the surface layer is very dark gray silt loam 
about 7 inches thick. The subsurface layer is grayish 
brown and light brownish gray silt loam about 11 inches 
thick. The subsoil extends to a depth of 60 inches. It is 
mottled dark grayish brown and grayish brown silty clay 
in the uppermost part, grayish brown silty clay in the 
middie part, and light olive gray silty clay loam in the 
lowest part. The soil is underlain by sandy alluvium at a 
depth of 5 to 10 feet. 

Included with this soil in mapping are a few small 
areas of Beckwith soils. 

This Belinda soil is very slowly permeable and has a 
moderately high available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer generally is acid unless 
limed. Natural fertility is medium. The organic matter 
content is moderate. 

Individual areas of this soil are small, and most are 
cropped the same as surrounding soils. Row crops are 
moderately suited if the soil is drained. Shallow surface 
ditches remove excess water and improve drainage. The 
high clay content of the subsoil limits effective use of tile 
lines. Seepage and variable textures of the underlying 
material may be expected where deep cuts are made on 
this soil. 

This soil is in capability subclass lllw. 


1131B—Pershing silt loam, benches, 2 to 5 percent 
slopes. This is a moderately well drained and somewhat 
poorly drained, gently sloping soil on high benches that 
extend out into the bottom lands along the smaller 
stream valleys. Areas аге small. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer is very dark 
gray or dark grayish brown silt loam and silty clay loam 
about 9 inches thick. The subsoil extends to a depth of 
48 inches. It is dark grayish brown silty clay loam in the 
uppermost part; grayish brown, mottled silty clay in the 
middle part; and light olive gray silty clay loam in the 
lowest part. The substratum is mottled light olive gray 
and yellowish brown silty clay loam. The underlying ma- 
terial, at a depth of 6 to 8 feet, often consists of strati- 
fied loamy sand or sand alluvial sediment. 

Included with this soil in mapping are a few small 
areas of moderately eroded soils. 

This Pershing soil is slowly permeable and has a high 
available water capacity. The subsoil is high in available 
phosphorus and very low in available potassium. The 
surface layer is acid unless limed. Natural fertility is low 
.to medium. The organic matter content is moderate to 
moderately low. 
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This soil is moderately suited to row crops. Most areas 
are cultivated but are susceptible to erosion. Surface 
runoff is medium. If tilth becomes poor, the soil should 
be kept in meadow for an additional year. Seepage and 
variable textures may be expected in deep cuts and fills. 

This soil is in capability subclass Ille. 


1180—Keomah silt loam, benches, 0 to 2 percent 
slopes. This is a somewhat poorly drained, nearly level 
soil on loess-covered benches that extend out into the 
bottom lands along the major streams. Areas are from 
10 to 40 acres in size. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsurface layer is brown silt loam 
about 5 inches thick. The subsoil extends to a depth of 
60 inches. It is brown silty clay loam and silty clay in the 
upper part and mottled grayish brown, dark grayish 
brown, and yellowish brown silty clay and silty clay loam 
in the lower part. The maximum clay content is common- 
ly at a depth of 20 to 24 inches. If cultivated, the surface 
layer is mixed with the subsurface layer in places. The 
underlying material, at a depth below 8 to 10 feet, is 
often alluvial sediment of loamy sand and sand. This 
material has a seepage potential and low stability where 
deep cuts are made. 

This Keomah soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer is acid unless limed 
within the past few years. Natural fertility is low to 
medium. The organic matter content is low to moderately 
low. 

This soil is well suited to corn, soybeans, or hay. Much 
of the acreage is used in crop rotation, but in some 
places it is still wooded or is used for pasture. If cultivat- 
ed, the soil requires drainage improvement in places. Tile 
lines may function satisfactorily, but in places drainage 
through them tends to be slow. ТІН is generally good. 

This soil is in capability subclass И. 


1180B—Keomah silt loam, benches, 2 to 5 percent 
slopes. This is a somewhat poorly drained, gently slop- 
ing soil on loess-covered benches that extend out into 
the bottom lands along the major streams. Areas range 
from 10 to 30 acres in size. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsurface layer is brown silt loam 
about 5 inches thick. The subsoil extends to a depth of 
60 inches. It is brown silty clay loam and silty clay in the 
upper part and mottled grayish brown, dark grayish 
brown, and yellowish brown silty clay and silty clay loam 
in the lower part. The maximum clay content is common- 
ly at a depth of 16 to 20 inches. If cultivated, the surface 
layer is mixed with the subsurface layer in places. The 
underlying material, at a depth below 6 feet, is often 
alluvial sediment of loamy sand and sand. This material 
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has a high seepage potential and low stability where 
deep cuts are made. | 

Included with this soil in mapping are small areas of 
eroded Keomah soils. 

This Keomah soil is moderately slowly permeable and 
has a high available water capacity. The subsoil is 
medium in available phosphorus and very low in availa- 
ble potassium. The surface layer is acid unless limed 
within the past few years. Natural fertility is iow to 
medium. The organic matter content is low. 

This soil is moderately well suited to corn, soybeans, 
or meadow. It is susceptible to erosion if cultivated. 
Runoff is medium. Moisture is favorable. The soil is fri- 
able and easy to work. 

This soil is in capability subclass lle. 


1161—Keomah silt loam, bedrock substratum, 1 to 
3 percent slopes. This is а somewhat poorly drained 
Soil on loess-covered benches that extend out into the 
bottom lands. Areas range from 10 to 20 acres. in size. 
The benches are underlain by limestone bedrock at a 
depth of 6 to 10 feet. This bedrock has crevices that 
allow the surface material to run into them with the 
percolating ground water. As a result, shallow depres- 
sions occur on the surface, and, in some cases, deep 
depressions form that are not crossable with farm ma- 
chinery. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsurface layer is brown silt loam 
about 5 inches thick. The subsoil extends to a depth of 
60 inches. It is yellowish brown silty clay in the upper 
part and mottled grayish brown, dark grayish brown, and 
yellowish: brown silty clay loam in the lower part. 

This soil is moderately slowly permeable and has a 
high available water capacity. The subsoil is medium in 
available phosphorus and very low in available potas- 
sium. The surface layer is acid unless limed in the past 
few years. Natural fertility is low to medium. The organic 
matter content is low to moderately low. 

This soil is well suited to corn, soybeans, and hay. 
Although crops grow moderately well, the soil requires 
drainage improvement in many places. Tile lines may 
function satisfactorily, but in places drainage through 
them tends to be slow. 

This soil is in capability subclass И. 


1220—Nodaway silt loam, channeled, 0 to 2 per- 
cent slopes. This is a moderately well drained soil that 
is adjacent to meandering channels of the major 
streams. The soil is subject to flooding. Slopes are more 
undulating than those of other soils on bottom lands. 
Areas are dissected by many old channels and bayous, 
and some are filled with water at least part of the year. 
They generally are large. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The substratum extends 
to a depth of 60 inches. It is variable, thin strata of dark 
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grayish brown, grayish brown, and very dark grayish 
brown silt loam. Dense strata of fine sand occur in 
places. 

Included with this soil in mapping are areas of soils 
that have loamy, dark, recently deposited alluvial sedi- 
ment of meandering stream channels and bayous. This 
material ranges from loamy sand to silty clay within short 
distances in these areas. Nodaway soils ‘make up about 
75 percent of the map unit. 

This Nodaway soil is moderately permeable and has a 
high available water capacity. The subsoil is medium in 
available phosphorus and potassium. The surface layer 
is neutral and generally does not require lime. Natural 
fertility is medium. The organic matter content is moder- 
ate. 

In many places, this soil has a thick stand of trees. A 
few areas are cropped, but most of the acreage is used 
for permanent pasture or woodland. Generally, the soil is 
not used for crops because trees must be removed, 
channels straightened or filled, and dikes built or drain- 
age ditches dug. Yields of row crops vary greatly unless 
overflow is controlled. If trees and shrubs are removed, 
the carrying capacity of pasture is high. 

This soil is in capability subclass Vw. 


1260—Beckwith silt loam, benches, 0 to 2 percent 
slopes. This is a poorly drained, nearly level soil on 
loess-covered benches that extend out into the bottom 
lands along the major streams. Areas are 10 to 30 acres 
in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsurface layer is light 
brownish gray silt loam about 11 inches thick. The sub- 
soil extends to a depth of 60 inches. The uppermost part 
is dark grayish brown and grayish brown silty clay, the 
middle part is grayish brown silty clay that has common 
yellowish brown mottles, and the lowest part is grayish ` 
brown and light olive gray silty clay loam. The benches 
are underlain by sandy alluvium at a depth of 8 to 12 
feet. in some cultivated areas the surface layer is mixed 
with the subsurface layer. As a result, it has an ashy 
appearance in these areas. 

This Beckwith soil is very slowly permeable and has a 
moderately high available water capacity. The subsoil is 
low in available phosphorus and very low in available 
potassium. The surface layer is acid unless limed in the 
past few years. Natural fertility and the organic matter 
content are very low. 

This soil is only moderately suited to row crops be- 
cause it is poorly drained and the subsoil is very slowly 
permeable. Because the subsoil contains large amounts 
of clay, tile lines are not suitable for drainage. Shallow 
ditches, however, remove excess water and improve 
drainage. The soil is cloddy if worked when wet. In peri- 
ods of more than normal rainfall, crops turn yellow and 
are stunted. 

This soil is in capability subclass Illw. 
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1316—Alluvial land, frequently flooded. This miscel- 
laneous area is on the river side of areas protected by 
levees and is also in areas unprotected by levees. It 
consists of recently deposited, highly stratified sediment 
that has not been in place long enough for soil to form. 
it is frequently flooded, and each flood adds new sedi- 
ment. The sediment is mainly sandy loam, loamy sand, 
and sand, but’it varies in texture. 

Much of this unit is channeled, and it contains low 
natural levees, small ponds, sloughs, and small oxbows. 
Natural drainage is poor. Because of the flood hazard, 
oxbows, and sloughs, this unit is not well suited to crop- 
ping, and much of it remains in willows and, in some 
cases, in permanent pasture. 

Alluvial land, frequently flooded, is in capability sub- 
class Vilw. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, and wood- 
land, as sites for buildings, highways and other transpor- 
tation systems, sanitary facilities, and parks and other 
recreation facilities, and for wildlife habitat. From the 
data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these 
land uses can be identified, and costly failures in houses 
and other structures, caused by unfavorable soil proper- 
ties, can be avoided. A site where soil properties are 
favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
'maintain or create a land-use pattern in harmony with 
the natural soil. 
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Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


The major management concerns in the use of the 
Soils for crops and pasture are described in this section. 
In addition, the system of land capability classification 
used by the Soil Conservation Service is explained, and 
the estimated yields of the main crops and hay and 
pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion “бой maps for detailed planning." Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

More than 250,000 acres in the county was used for 
crops and pasture in 1973, according to the 1973 lowa 
Agriculture Statistics (78). Of this total, 91,000 acres was 
used for permanent pasture; 134,000 acres for row 
crops, mainly corn and soybeans; 6,000 acres for close- 
grown crops, mainly oats; and 19,000 acres for rotation 
hay and pasture. i 

The potential of the soils in Lee County for increased 
production of food is good. About 15,000 acres of poten- 
tially good cropland is currently woodland, and about 
20,000 acres is in pasture. In addition to the reserve 
productive capacity represented by this land, production 
could be increased considerably by extending better 
technology to all cropland in the county. 

Acreage in crops and pasture has been gradually de- 
creasing as more and more land is used for urban devel- 
opment. In 1973 there was an estimated 9,000 acres of 
urban and built-up land in the county; this figure has 
been growing at the rate of about 200 acres per year. 

Soil erosion is the major soil problem on about two- 
thirds of the cropland and pasture in Lee County. Where 
the slope is more than 2 percent, erosion is a hazard. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. This is especially damaging on 
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soils that have a clayey subsoil Erosion also reduces 
productivity on soils that tend to be droughty. Second, 
Soil erosion on farmland results in sediment entering 
streams. Reducing erosion minimizes the pollution of 
streams by sediment and improves the quality of water 
for municipal use, for recreation, and for wildlife. 

In many sloping fields, preparing a good seedbed and 
tilling are difficult on clayey spots because the original 
friable surface layer has been eroded away. Such spots 
are common in areas of moderately eroded soils. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
System that keeps vegetative cover on the soil for ex- 
tended periods can hold soil erosion losses to amounts 
that will not reduce the productive capacity of the soils. 
On livestock farms (fig. 17), which require pasture and 
hay, the legume and grass forage crops in the cropping 
system reduce erosion and also provide nitrogen and 
improve tilth for the following crop. 

in some areas, slopes are so short and irregular that 
contour tillage or terracing is not practical. Cropping sys- 
tems that provide substantial vegetative cover are re- 
quired in these areas to control erosion unless minimum 
tilage is practiced. Minimizing tillage and leaving crop 
residues on the surface increase infiltration and reduce 
runoff and erosion. These practices can be adapted to 
most soils in the survey area but are more difficult to 
apply successfully on the eroded soils and the soils that 
have a clayey surface layer. No tillage for corn, which is 
increasingly common, is effective in reducing erosion on 
sloping land and can be adapted to many soils in the 
survey area. It is more difficult to practice successfully, 
however, on soils that have a clayey surface layer. 

Terraces and diversions shorten the slope and reduce 
runoff and erosion. They are most practical on deep, well 
drained soils that have regular slopes. Other soils are 
less suitable for terraces and diversions because of ir- 
regular slopes, excessive wetness in the terrace chan- 
nels, or a clayey subsoil that would be exposed in ter- 
race channels. 

Contouring and contour stripcropping are erosion con- 
trol practices in the survey area. They are best adapted 
to soils that have smooth, uniform slopes. 

Soil blowing is a hazard on sandy soils. Soil blowing 
can damage these soils in a few hours if winds are 
strong and the soils are dry and bare of vegetation or 
surface mulch. Maintaining vegetative cover, surface 
mulch, or rough surfaces through proper tillage mini- 
mizes soil blowing on these soils. | 

Information on the design of erosion control practices 
for each kind of soil can be found in the Technical 
Guide, available at local offices of the Soil Conservation 
Service. 

Soil drainage is the major management need on about 
one-third of the cropland and pasture in the survey area. 
Some soils are so naturally wet that production of crops 
common to the area is generally not possible. These are 
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some of the poorly drained and very poorly drained soils, 
which make up about 10,000 acres in the survey area. 
Unless artificially drained, the poorly drained and part of 
the somewhat poorly drained soils are so wet that crops 
are damaged during most years. ` 

Some soils have good natural drainage most of the 
year but tend to dry slowly after rains. Small areas .of 
wetter soils along drainageways and in swales are com- 
monly included in areas of the moderately well drained 
and somewhat poorly drained soils, especially those that 
have slopes of 2 to 5 percent. Artificial drainage is 
needed in most of these wetter areas. 

The design of both surface and subsurface drainage 
systems varies with the kind of soil. A combination of 
surface drainage and tile drainage is needed for inten- 
sive row cropping in most areas of the poorly drained 
and very poorly drained soils. Drains have to be more 
closely spaced in slowly permeable soils than in the 
more permeable soils. Tile drainage is very slow in soils 
that have a high content of clay in the subsoil. Finding 
adequate outlets for tile drainage systems is difficult in 
many bottom land areas. Information on drainage design 
for each kind of soil can be found in the Technical 
Guide, available at local offices of the Soil Conservation 
Service. | 

Soil fertility is naturally low in many soils of the up- 
lands in the survey area. Most soils are naturally acid. If 
they have never been limed, they require applications of 
ground limestone to raise the pH level sufficiently for 
alfalfa and other crops that grow well only on nearly 
neutral soils. Available phosphorus and potash levels are 
naturally low in many of these 5015. On all soils, addi- 
tions of lime and fertilizer should be based on the results 
of soil tests, on the need of the crop, and on the expect- 
ed level of yields. The Cooperative Extension Service 
can help in determining the kinds and amounts of fertiliz- 
er and lime to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
that have good tilth are granular and porous. 

Most of the soils used for crops in the survey area 
have a dark silt loam or silty clay loam surface layer that 
is moderate in content of organic matter. The moderately 
or severely eroded soil phase has a surface layer that is 
lower in organic matter content and. higher in clay con- 
tent than the uneroded phase. Generally, the structure of 
eroded soils is weak, and intense rainfall causes the 
formation of crust on the surface. When it is dry, the 
crust is hard and nearly impervious to water. This re- 
duces infiltration and increases runoff. Regular additions 
of crop residues, manure, and other organic material can 
improve soil structure and reduce crust formation. 

Fall plowing is generally a good practice on the coun- 
ty's dark soils that have a heavy silty clay loam or a silty 
clay surface layer because the structure is improved by 
freezing and thawing. If they are wet when plowed, they 
tend to be very cloddy when dry, making good seedbeds 
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difficult to prepare. About two-thirds of the cropland con- 
sists of sloping soils that are subject to damaging ero- 
sion if they are plowed in the fall. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the soil is not 
suited to the crop or the crop is not commonly grown on 
the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in table 4. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tiling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of 5015 for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
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they are used, and the way they respond to treatment. 
The grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for inter- 
pretations designed to show suitability and limitations of 
groups of soils for forest trees, or for engineering pur- 
poses. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. The 
capability class and subclass are defined in the following 
paragraphs. A survey area may not have soils of all 
classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through МИ. The numerals 
indicate progressively greater limitations and narrower 
choices for practica! use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class ІІ soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class МІ! soils have very severe limitations that make 
them unsuitable for cultivation. 

Class МИ soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, е, и, $, or 
с, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 
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. The capability subclass is identified in the description 
of each soil map unit in the section "Soil maps for 
detailed planning.” 


Woodland management and productivity 


Table 5 contains information useful to woodland 
owners or forest managers planning use of the soils for 
wood crops. Only those soils suitable for wood crops are 
listed, and the ordination (woodland suitability) symbol 
for each soil is given. All soils bearing the same ordina- 
tion symbol require the same general kinds of woodland 
management and have about the same potential produc- 
tivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; и, excessive water in or on the soil; & toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; 7, high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priority 
in placing the soil into a limitation class is in the follow- 
ing order: x, w, t, d, c, s, f, and r. 

In table 5 the soils are also rated for a number of 
factors to be considered in management. S/ght, moder- 
ate, and severe are used to indicate the degree of major 
soil limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if some measures 
are needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of s/ight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or equipment; severe indicates a seasonal limita- 
tion, a need for special equipment or management, or a 
hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. Seed- 
lings from good planting stock that are properly planted 
during a period of sufficient rainfall are rated. A rating of 
slight indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 
percent; and severe, more than 50 percent. 
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Ratings of p/ant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings 
by impeding or preventing their growth. A rating of s/ight 
indicates little or no competition from other plants; mod- 
erate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desir- 
able trees; severe means that plant competition is ex- 
pected to prevent the establishment of a desirable stand 


. unless the site is intensively prepared, weeded, or other- 


wise managed for the control of undesirable plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Important trees are those that 
woodland managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Windbreaks and environmental plantings ` 


Windbreaks are established to protect livestock, build- 
ings, and yards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, reduce energy requirements, and 
provide food.and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 6 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 6, based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of 
the Soil Conservation Service or the Cooperative Exten- 
sion Service or from nurserymen. 
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Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties" section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of absorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in engi- 
neering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational areas; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
Systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
Structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 
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Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soil survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
for onsite investigations, testing, and analysis by person- 
nel having expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 7 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 8, for sani- 
tary facilities; and table 10, for water management. Table 
9 shows the suitability of each kind of soil as a source of 
construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basemenis, 
small commercial buildings, and local roads and streets 
are indicated in table 7. A sight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A mod- 
erate limitation indicates that soil properties and site fea- 
tures are unfavorable for the specified use, but the limi- 
tations can be overcome or minimized by special plan- 
ning and design. A severe limitation indicates that one or 
more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in con- 
struction effort, special design, or intensive maintenance 
is required. For some soils rated severe, such costly 
measures may not be feasible. 

Shallow excavations аге made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

[n the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
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extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
in table 7 are built on undisturbed soil and have founda- 
tion loads of а dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the 501. Soil texture, plasticity and in- 
place density, soil wetness, and. depth to a seasonal 
high water table were also considered. Soil wetness and 
depth to а seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slope, and large 
stones in or on the soil are also important considerations 
in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in table 7 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
Soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
Soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
content of large stones affect stability and ease of exca- 
vation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
501 is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 8 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as s/ight, 
soils are generally favorable for the specified use and 
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limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and, if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, and poor, which mean about the same 
as the terms slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 


limitations for use as septic tank absorption fields, a 


system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon's capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
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spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
Slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 
es. 

Unless otherwise stated, the.limitations in table 8 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the 'area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

If it is necessary to bring in soil material for daily or 
final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 9 by ratings 
of good, fair, or poor. The texture, thickness, and organ- 
ic-matter content of each soil horizon are important fac- 
tors in rating soils for use as construction material. Each 
soil is evaluated to the depth observed, generally about 
6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
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ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. I 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 13 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-sweli potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate  shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 9 provide guid- 
ance as to where to look for probable sources and are 
based on the probability that soils in a given area con- 
tain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 13. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soi! material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. 
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Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and һауе 
gentle slopes. They are low in soluble salts that can 
restrict plant growth. They are naturally fertile or respond 
well to fertilizer. They are not so wet that excavation is 
difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel or stones. 

Soils rated poor are very sandy soils or very firm 
clayey soils; soils that have suitable layers less than 8 
inches thick; soils that have large amounts of gravel, 
stones, or soluble salt; steep soils; and poorly drained 
Soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 10 the soil and site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining 
water-control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of the soil for 
use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; salinity and alkalinity; and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabil- 
ity of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water 
table. 
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Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
Soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. | 


Recreation 


The soils of the survey area are rated in table 11 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. S/ight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
Soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 11 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 8, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
7. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
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mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock or hardpan should be enough to allow necessary 
grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They should have moderate slopes 
and have few or no stones or boulders on the surface. 


Wildlife habitat 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 12, the soils in the survey area are rated 
according to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. А rating of 
fair means that the element of wildlife habitat or kind of 
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habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
habitat are very severe and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. | 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. | 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
orchardgrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are bluestem, gold- 
enrod, beggarweed, wheatgrass, and grama. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of . hardwood 
plants are oak, poplar, cherry, apple, hawthorn, dog- 
wood, hickory, and elderberry. Examples of fruit-produc- 
ing shrubs that are commercially available and suitable 
for planting on soils rated good are Russian-olive, 
autumn-olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
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ity, and wetness. Examples of coniferous plants are pine, 
spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface 
stoniness. Examples of wetland plants are smartweed, 
wild millet, wildrice, cordgrass and rushes, sedges, and 
reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include wild turkey, woodcock, thrushes, 
woodpeckers, squirrels, gray fox, raccoon, and deer. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In maxing soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the pres- 
ence of free water and its depth. For each horizon in the 
profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
Soil; and the consistence of the soil material in place 
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under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 13 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 13 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology." 

Texture is described in table 13 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. "Loam," for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 


‚ 52 percent sand. If a soil contains gravel or other parti- 


cles coarser than sand, an appropriate modifier is added, 
for example, "gravelly loam." Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (Z) and the system adopted by the 
American Association. of State Highway and Transporta- 
tion Officials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
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crt have a dual classification symbol, for example, 
L-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
А-1 through А-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group А-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group А-7, are fine-grained soils. Highly or- 
ganic soils are classified in group А-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
А-7 groups are further classified as follows: A-1-a, A-1-b, 
А-2-4, А-2-5, А-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given in 
table 13. Also in table 13 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 14 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
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field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
Soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. It is expressed as inches of water per inch 
of soil. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
Soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 
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Wind erodibility groups are made up of soils that have 
Similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to contro! soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18. percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
Soil blowing. 


Soil and water features 


Table 15 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
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deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, and with runoff from adjacent 
slopes. Water standing for short periods after rains or 
after snow melts is not considered flooding, nor is water 
in swamps and marshes. Flooding is rated in general 
terms that describe the frequency and duration of flood- 
ing and the time of year when flooding is most likely. The 
ratings are based on evidence in the soil profile of the 
effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing 
depth; and absence of distinctive soil horizons that form 
in soils of the area that are not subject to flooding. The 
ratings are also based on local information about flood- 
water levels in the area and the extent of flooding and 
on information that relates the position of each soil on 
the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 15 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicat- 
ed. 
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Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock generally requires 
blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 
freezing temperature zone in the soil, which causes ice 
lenses to form. Soil texture, temperature, moisture con- 
tent, porosity, permeability, and content of organic matter 
are the most imporiant soil properties that affect frost 
action. It is assumed that the soil is not covered by 
insulating vegetation or snow and is not artificially 
drained. Silty and clayey soils that have a high water 
table in winter are most susceptible to frost action. Well 
drained very gravelly or sandy soils are the least suscep- 
tible. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
ihe sulfate content, texture, and acidity of the soil. Pro- 
tective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. Then a pedon, a 
small three-dimensional area of soil that is typical of the 
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soil series in the survey area, is described. The detailed 
descriptions of each soil horizon follow standards in the 
Soil Survey Manual (76). Unless otherwise noted, colors 
described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section "Soil maps tor detailed planning." 


Arispe series 


The Arispe series consists of somewhat poorly drained 
to moderately well drained soils on side slopes and low 
ridgetops. These soils formed in leached deoxidized 
loess. The native vegetation was prairie grasses. Slope 
ranges from 5 to 9 percent. 

Typical pedon of Arispe silty clay loam, 5 to 9 percent 
slopes, 150 feet east and 175 feet south of the NW 
corner of sec. 28, T. 69 N., В. 5 W.: 


Ар—0 to 8 inches; very dark gray (10YR 3/1) light silty 
clay loam; moderate medium subangular blocky 
structure; firm; neutral; abrupt smooth boundary. 

B1—8 to 13 inches; very dark gray (10YR 3/1) light silty 
clay loam; moderate very fine granular and subangu- 
lar blocky structure; friable; slightly acid; clear 
smooth boundary. 

В21--13 to 17 inches; dark grayish brown (10YR 4/2) 
silty clay loam; moderate very fine subangular blocky 
structure; friable; few thin discontinuous clay films; 
common very dark grayish brown (10YR 3/2) coat- 
ings on faces of peds; medium acid; clear smooth 
boundary. 

B22tg—17 to 23 inches; dark grayish brown (10ҮН 4/2) 
silty clay loam; moderate fine subangular blocky 
structure; friable; few thin discontinuous clay films; 
few very dark grayish brown (10YR 3/2) coatings on 
faces of peds; few hard concretions and pipestems; 
medium acid; gradual smooth boundary. 

B23tg—23 to 27 inches; grayish brown (2.5Y 5/2) silty 
clay loam; common fine distinct yellowish brown 
(10YR 5/6) mottles, dominantly on ped interiors; 
moderate fine subangular blocky structure; firm; thin 
discontinuous clay films; common hard concretions 
and pipestems; medium acid; gradual smooth 
boundary. 

B31tg—27 to 34 inches; grayish brown (2.5Y 5/2) light 
silty clay loam; many fine distinct yellowish brown 
(10YR 5/4 and 5/6) mottles and few fine distinct 
brown (7.5YR 4/4) mottles; moderate medium pris- 
matic structure parting to moderate medium suban- 
gular blocky; firm; thick discontinuous clay films; 
common hard concretions; slightly acid; gradual 
smooth boundary. 

B32tg—34 to 41 inches; gray (БҮ 5/1 and 6/1) light silty 
clay loam; common fine distinct yellowish brown 
(10YR 5/4) mottles and common strong brown 
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(7.5YR 5/6) mottles; weak medium prismatic struc- 
ture; firm; thick discontinuous clay films; common 
hard concretions; neutral; gradual smooth boundary. 

Cg—41 to 60 inches; gray (5Y 5/1 and 6/1) light silty 
clay loam; few medium distinct strong brown (7.5YR 
5/6) mottles; massive; firm; deoxidized; common 
hard concretions; neutral. 


The A horizon ranges from black (10YR 2/1) to very 
dark gray (10YR 3/1). It ranges from heavy silt loam to 
light silty clay loam and is 8 to 13 inches thick. 

The B2tg horizon ranges from dark gray (1ОУН 4/1) to 
grayish brown (2.5Y 5/2) Н ranges from medium to 
heavy silty clay loam. Content of clay ranges from 35 to 
42 in the zone of maximum accumulation. 

The depth to clayey glacial till ranges from 4 to 7 feet 
and depends on topographic position. 

Map unit 23C2 lacks the required thickness for a 
mollic epipedon. This difference does not alter the use- 
fulness and behavior of the map unit. 


Armstrong series 


The Armstrong series consists of somewhat poorly 
drained and moderately well drained soils on upland rid- 
getops and convex, upper side slopes. These soils 
formed in previously weathered glacial till. The native 
vegetation was grasses and trees. Slope ranges from 5 
to 14 percent. 

Typical pedon of uneroded Armstrong loam in an area 
of Armstrong loam, 9 to 14 percent slopes, moderately 
eroded, 390 feet south and 40 feet west of the NE 
corner of SE1/4SE1/4 sec. 14, T. 67 М., В. 7 W.: 


А1—0 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate fine granular structure; 
friable; neutral; clear smooth boundary. 

A2—7 to 12 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; few fine 
faint very dark grayish brown (10YR 3/2) mottles; 
weak medium platy structure parting to moderate 
very fine subangular blocky; friable; few discontinu- 
ous silt coatings on faces of peds; slightly acid; clear 
smooth boundary. 

B1—12 to 16 inches; yellowish brown (10YR 5/4) clay 
loam; common fine faint dark brown (10YR 3/2) 
mottles on ped interiors; strong fine and very fine 
subangular blocky structure; friable; nearly continu- 
ous light brownish gray (10YR 6/2) silt coatings on 
faces of peds; strongly acid; clear smooth boundary. 

1821—16 to 20 inches; brown (7.5YR 4/2) light clay; 
common fine prominent red (2.5YR 4/6) mottles and 
few fine prominent dark red (2.5YR 3/6) mottles; 
moderate fine subangular blocky structure; firm; few 
smali pebbles; nearly continuous clay films; strongly 
acid; clear smooth boundary. 
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IIB22t—20 to 24 inches; strong brown (7.5YR 5/6) light 
clay; common fine distinct red (2.5YR 4/6; mottles 
and few fine faint gray (10YR 5/1) mottles; moder- 
ate fine and medium subangular blocky structure; 
firm; common dark discontinuous clay films; some 
small pebbles; strongly acid; gradual smooth bound- 
ary. 

IIB23t—24 to 33 inches; yellowish brown (10YR 5/6) 
heavy clay loam; few fine distinct reddish brown 
(BYR 4/4) mottles, common fine faint brown (7.5YR 
4/4) mottles, and few fine distinct light brownish 
gray (10YR 6/2) mottles; moderate medium suban- 
gular blocky structure; firm; few thin dark discontinu- 
ous clay films; few fine dark soft oxides; some small 
pebbles; strongly acid; gradual smooth boundary. 

IIB3t—33 to 41 inches; yellowish brown (10YR 5/6) clay 
loam; common fine faint brown (7.5YR 4/4) mottles 
and few fine faint light brownish gray (10YR 6/2) 
mottles; weak medium subangular blocky structure; 
firm; common discontinuous dark clay films and or- 
ganic deposits; few dark soft oxides; some small 
pebbles; slightly acid; clear smooth boundary. 

ІСІ--41 to 49 inches; mottled reddish brown (БУВ 4/4) 
and yellowish brown (10YR 5/4) clay loam; few fine 
distinct light brownish gray (10YR 6/2) mottles and 
few fine faint yellowish red (5УН 4/6) mottles; mas- 
sive; firm; few dark soft oxides; some coarse sand 
lenses and some small pebbles; neutral; clear 
smooth boundary. 

ІС2--49 to 60 inches; yellowish brown (10YR 5/6) clay 
loam; common fine faint strong brown (7.5YR 5/6 
and 5/8) mottles and common fine distinct light olive 
gray (БҮ 6/2) mottles; massive; firm; few fine: soft 
dark oxides; common small pebbles; carbonates at 
a depth of 58 inches; neutral. 


The A1 horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 10 inches in thickness. The A2 horizon ranges from 
dark grayish brown (10YR 4/2) to brown (10YR 5/3). It 
ranges from 2 to 6 inches in thickness. The 1ІВ2і horizon 
ranges from yellowish brown (10YR 5/6) and brown 
(7.5YR 4/2) to yellowish red (БҮҢ 5/4). Maximum clay 
content in the upper part of the B horizon ranges from 
40 to 48 percent. In some pedons, a stone line is not in 
the upper part of the B horizon. 


Ashgrove series 


Ashgrove series consists of somewhat poorly drained 
and poorly drained soils on uplands. These soils formed 
under forest vegetation in previously weathered glacial 
till The till is gray clay or silty clay that is commonly 
called gumbotil. A deposit of loess originally covered the 
gumbotil, but geologic erosion has removed the loess in 
many places and has exposed the gumbotil Slope 
ranges from 5 to 14 percent. 
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Typical pedon of Ashgrove silt loam in an area of 
Ashgrove silt loam, 9 to 14 percent slopes, moderately 
eroded, 480 feet east and 170 feet south of NW corner 
of NW1/4 sec. 5, Т. 66 М., В. 5 W.: 


А1—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry, kneaded 
color same as matrix; moderate fine subangular 
structure parting to moderate fine granular; friable; 
strongly acid; abrupt smooth boundary. 

A2—5 to 9 inches; yellowish brown (10YR 5/4) light silty 
clay loam, kneaded color same as matrix; moderate 
fine subangular blocky structure; friable; strongly 
acid; clear smooth boundary. 

B1—9 to 14 inches; brown (10YR 4/3) silty clay loam; 
fine and very fine subangular blocky structure; firm; 
nearly continuous silt coatings on faces of peds; few 
hard concretions; very strongly acid; abrupt smooth 
boundary. 

IIB21tg—14 to 20 inches; dark grayish brown (10YR 4/2) 
clay; common fine distinct yellowish red (5YR 4/6) 
mottles; moderate fine subangular blocky structure; 
firm; thick discontinuous clay films; strongly acid; 
gradual smooth boundary. 

'HB221g—20 to 31 inches; mottled dark grayish brown 
(10YR 4/2) and dark brown (7.5YR 4/4) clay; few 
fine distinct yellowish red (БУВ 4/6) mottles; moder- 
ate medium subangular blocky structure; firm; thick 
discontinuous clay films; medium acid; gradual 
smooth boundary. 

IIB23tg—31 to 40 inches; dark gray (10YR 4/1) silty 
clay; few medium distinct dark brown (10YR 4/3) 
mottles; weak medium subangular blocky structure; 
firm; thick discontinuous clay films; medium acid; 
gradual smooth boundary. 

IIB24tg—40 to 43 inches; dark gray (10YR 4/1) and 
yellowish red (5YR 4/6) silty clay; weak medium 
subangular blocky structure; firm; medium acid; 
gradual smooth boundary. 

IIB3tg—43 to 60 inches; dark gray (10YR 4/1) and light 
olive gray (5Y 6/2) heavy silty clay loam; massive; 
firm; slightly acid. 


The A1 horizon ranges from very dark gray (10YR 3/1) 
to grayish brown (10YR 4/2). It is mainly silt loam but 
ranges to silty clay loam. The A2 horizon is grayish 
brown (10YR 5/2) or yellowish brown (10YR 5/4). Com- 
bined thickness of the A1 and A2 horizons ranges to as 
much as 11 inches. The B1 horizon is brown (10YR 4/3) 
to grayish brown (10YR 5/2). The IIB2tg horizon is domi- 
nantly dark grayish brown (10YR 4/2) but is dark gray 
(10YR 4/1) and dark brown (7.5YR 4/4) in some areas 
and has mottles that are high in chroma. Maximum clay 
content in the B2t horizon ranges from 45 to 60 percent. 
Depth to the yellowish brown clay loam underlying mate- 
rial ranges from 3 1/2 to 7 feet. 
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Atterberry series 


The Atterberry series consists of somewhat poorly 
drained soils on narrow upland divides near the major 
river valleys. These soils formed in leached loess about 
12 to 15 feet thick. The native vegetation was grass and 
trees. Slope ranges from 0 to 2 percent. 

Typical pedon of Atterberry silt loam, O to 2 percent 
slopes, 105 feet north and 440 feet east of the SW 
corner of sec. 24, Т. 66 N., В. 5 W.: 


Ар—0 to 9 inches; very dark gray (10YR 3/1) silt loam; 
weak fine granular structure; friable; neutral; abrupt 
smooth boundary. 

A2—9 to 17 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine faint mottles of grayish brown (10YR 
5/2) in lower part; weak fine platy structure parting 
to weak fine subangular blocky; friable; medium 
acid; clear smooth boundary. 

B21t—17 to 22 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common fine faint and distinct mot- 
tles of grayish brown (10YR 5/2) and yellowish 
brown (10YR 5/6); common discontinuous coatings 
of very dark grayish brown (10YR 3/2) on peds; 
moderate fine and medium prismatic structure part- 
ing to moderate fine subangular blocky; friable; few 
discontinuous thin clay films; few discontinuous silt 
coatings on peds; few fine segregations and concre- 
tions of yellowish brown (10YR 5/6) and black 
(10YR 2/1) iron and manganese oxides; medium 
acid; clear smooth boundary. 

B22t—22 to 34 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common fine and medium faint and 
distinct mottles of yellowish brown (10YR 5/8) and 
grayish brown (10YR 5/2); moderate fine and 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; firm; thin continuous 
clay films; few fine segregations and concretions of 
yellowish brown (10YR 5/6), reddish brown (БУВ 4/ 
4), and black (10YR 2/1) iron and manganese 
oxides; medium acid; clear smooth boundary. 

B23t—34. to 43 inches; grayish brown (2.5Y 5/2) silty 
clay loam; common fine distinct mottles of yellowish 
brown (10YR 5/8); weak to moderate medium su- 
bangular blocky structure; firm; many thin continuous 
clay films; common fine and medium segregations 
and concretions of yellowish brown (10YR 5/6), 
strong brown (7.5YR 5/6), and black (10YR 2/1) 
iron and manganese oxides; slightly acid; clear 
smooth boundary. 

B31t—43 to 50 inches; mixed grayish brown (2.5Y 5/2) 
and dark grayish brown (10YR 4/2) light silty clay 
loam; common fine distinct mottles of yellowish 
brown (10YR 5/6) and strong brown (7.5YR 5/6); 
weak medium subangular blocky structure; firm; 
common fine and medium segregations and concre- 
tions of yellowish brown (10YR 5/6), strong brown 
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(7.5YR 5/6), and black (10YR 2/1) iron and manga- 
nese oxides; slightly acid; clear smooth boundary. 
B32t—50 to 60 inches; grayish brown (2.5Y 5/2) heavy 
silt loam; common fine distinct mottles of yellowish 
brown (10YR 5/6) and strong brown (7.5YR 5/8); 
weak medium subangular blocky structure; friable; 


common fine and medium segregations and concre- . 


tions of yellowish brown (10YR 5/6), strong brown 
(7.5YR 5/6), and black (10YR 2/1) iron and manga- 
nese oxides; neutral; gradual smooth boundary. 

C— 60 to 66 inches; light brownish gray (2.5Y 6/2) heavy 
silt loam; common fine and medium mottles and 
streaks of yellowish brown (10YR 5/8); massive; 
friable; common fine and medium segregations and 
concretions of yellowish brown (10YR 5/6), strong 
brown (7.5YR 5/6), and black (10YR 2/1) iron and 
manganese oxides; neutral. 


The Ap horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 10 inches in thickness. The A2 horizon ranges from 6 
to 12 inches in thickness. The B2t horizon ranges from 
30 to 35 percent clay. It ranges from strongly acid to 
slightly acid. 


Beckwith series 


The Beckwith series consists of poorly drained soils 
on narrow, flat ridgetops near streams. These soils 
formed in leached loess 6 to 8 feet thick. The native 
vegetation was trees. Slope ranges from 0 to 2 percent. 

Typical pedon of Beckwith silt loam, 0 to 2 percent 
slopes, 320 feet south and 75 feet west of the NE 
corner of sec. 32, T. 68 М., В. 7 МУ.: 


А1—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; friable; strongly acid; clear 
smooth boundary. 

A21—6 to 12 inches; light brownish gray (10YR 6/2) silt 
loam, white (10YR 8/2) dry; few fine faint light olive 
brown (2.5Y 5/4) mottles; moderate fine platy struc- 
ture; friable; few soft dark oxides; very strongly acid; 
clear smooth boundary. 

A22—12 to 17 inches; light brownish gray (10YR 6/2) 
heavy silt loam, white (10YR 8/2) dry; few fine faint 
light olive brown (2.5Y 5/4) mottles; moderate fine 
subangular blocky structure; friable; common nearly 
continuous white (10YR 8/1) silt coatings on faces 
of peds; common dark soft oxides and hard concre- 
tions; very strongly acid; abrupt smooth boundary. 

B21—17 to 23 inches; mottled dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) silty clay; 
common fine faint yellowish brown (10YR 5/4) mot- 
tles; moderate medium subangular blocky structure; 
firm; few discontinuous silt coatings on faces of 
peds in upper part; few fine soft oxides and hard 
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concretions; very strongly acid; gradual smooth 
boundary. 

B22t—23 to 29 inches; grayish brown (2.5Y 5/2) silty 
clay; common fine faint yellowish brown (10YR 5/4 
and 5/6) and few fine faint gray (10YR 5/1) mottles; 
moderate medium subangular blocky structure; firm; 
few discontinuous clay films; discontinuous silt coat- 
ings on faces of peds in upper part; few fine soft 
dark oxides and hard concretions; strongly acid; 
gradual smooth boundary. . 

B23t—29 to 36 inches; grayish brown (10YR 5/2) light 
silty clay; common fine faint yellowish brown (10YR 
5/4, 5/6, and 5/8) and common fine faint gray 
(10YR 5/1) mottles; weak medium subangular 
blocky structure; firm; few discontinuous clay films; 
discontinuous silt coatings on faces of peds in upper 
part; few fine soft oxides and concretions; strongly 
acid; gradual smooth boundary. 

B31—36 to 42 inches; mottled grayish brown (2.5Y 5/2) 
and light olive gray (БҮ 6/2) silty clay loam; few fine 
faint yellowish brown (10YR 5/6) and few fine dis- 
tinct . strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; firm; many. soft 
dark oxides and hard concretions; few reddish 
oxides; medium acid; gradual smooth boundary. 

B32—42 to 60 inches; light olive gray (5Y 6/2) silty clay 
loam; common fine distinct strong brown (7.5YR 5/ 
6) mottles; weak medium subangular blocky struc- 
ture; firm; common soft oxides and concretions; 
medium acid. 


The A1 horizon ranges from dark gray (10YR 4/1) to 
dark grayish brown (10YR 4/2). It is 6 to 9 inches thick 
and is strongly acid or slightly acid. The A2 horizon 
ranges from dark grayish brown (10YR 4/2) to light 
brownish gray (10YR 6/2). It is 6 to 11 inches thick and 
is strongly acid or very strongly acid. The B2t horizon 
ranges from dark grayish brown (10YR 4/2) to grayish 
brown (2.5Y 5/2). Depth to clayey glacial till is about 6 to 
8 feet. 


Belinda series 


Belinda series consists of poorly drained, nearly level 
soils on upland divides and level soils on loess-covered 
benches. These soils formed in loess. The native vege- 
tation was mixed prairie grasses and deciduous trees. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Belinda silt loam, 0 to 2 percent 
slopes, 200 feet south and 400 feet west of NE corner 
of NE1/4SE1/4 sec. 29, T. 68 N., В. 7 W.: 


Ар—0 to 7 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry, kneaded color same as matrix; 
weak fine granular structure; friable; common roots 
and pores; neutral; abrupt smooth boundary. 
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A21—7 to 12 inches; grayish brown (10YR 5/2) silt 
loam, light gray (10YR 7/2) dry, kneaded color same 
as matrix; moderate fine to medium platy structure; 
friable; slightly darker on underside of peds; few 
iron-manganese concretions; strongly acid; clear 
smooth boundary. 

A22—12 to 18 inches; mottled grayish brown (10YR 5/2) 
and light brownish gray (10YR 6/2) silt loam, light 
gray (10YR 7/2) dry; few dark grayish brown (2.5Y 
4/2) mottles; moderate fine platy structure parting to 
strong fine subangular blocky; friable; almost con- 
tinuous light gray (10YR 7/1) silt coatings on faces 
of peds; common iron-manganese concretions; very 
strongly acid; abrupt smooth boundary. 

B21tg—18 to 24 inches; mottled dark grayish brown 
(2.5Y 4/2) and grayish brown (2.5Y 5/2) silty clay; 
common fine distinct yellowish brown (10YR 5/4 
and 5/6) mottles; moderate fine to medium suban- 
gular blocky structure; very firm; common discontinu- 
ous clay films; common soft reddish oxides; 

. common iron-manganese concretions; very strongly 
acid; gradual smooth boundary. 

B221g—24 to 31 inches; grayish brown (2.5Y 5/2) silty 
clay; common fine distinct yellowish brown (10YR 5/ 
4 and 5/6) mottles; moderate medium subangular 
blocky structure; very firm; common discontinuous 
clay films; few soft reddish oxides; common hard 
concretions; strongly acid; gradual smooth boundary. 

B23tg—31 to 37 inches; grayish brown (2.5Y 5/2) light 
silty clay; common fine distinct yellowish brown 
(10YR 5/6 and 5/8) and few strong brown (7.5YR 
5/6) mottles; moderate medium subangular blocky 
structure; firm; common discontinuous clay films; 
common large soft dark oxides; slightly acid; 
gradual smooth boundary. 

B31tg—37 to 45 inches; light olive gray (5Y 6/2) silty 
clay loam; common fine distinct yellowish brown 
(10YR 5/6 and 5/8) and few strong brown (7.5YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; firm; few thin discontinuous clay films; common 
dark large soft oxides; slightly acid; gradual smooth 
boundary. 

8329—45 to 60 inches; light olive gray (БҮ 6/2) clay 
loam; common fine distinct strong brown (7.5YR 5/6 
and 5/8) mottles; massive; firm; few large soft dark 
oxides; slightly acid. 


The Ap horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 10 inches in thickness. The A2 horizon ranges from 
dark gray (10YR 4/1) to grayish brown (10YR §/2). It 
ranges from 8 to 12 inches in thickness. This soil is 
underlain by a clayey glacial till at a depth of about 7 to 
8 feet. 
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Bertrand series 


The Bertrand series consists of well drained soils on 
benches along the major rivers. These soils formed in 
silty alluvium. The native vegetation was forest. Slope 
ranges from 0 to 9 percent. 

Typical pedon of Bertrand silt loam, 0 to 2 percent 
slopes, 290 feet east and 35 feet north of SW corner of 
sec. 9, T. 67 М, В. 5 W.: 


Ар—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, pale brown (10YR 6/3) dry; moderate thin 
platy structure; friable; some very fine sand; neutral; 
clear smooth boundary. 

A2—8 to 15 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate thin 
platy structure; friable; slightly acid; clear smooth 
boundary. 

B1—15 to 20 inches; brown (10YR 4/3) light silty clay 
loam, brown (10YR 5/3) dry; weak fine and very fine 
subangular blocky structure; friable; nearly continu- 
ous silt coatings on faces of peds; slightly acid; 
gradual smooth boundary. 

B21t—20 to 26 inches; brown (10YR 4/3) light silty clay 
loam; moderate fine subangular and angular blocky 
structure; friable; thin discontinuous silt coatings and 
thin discontinuous clay films on faces of peds; slight- 
ly acid; gradual smooth boundary. 

B22t—26 to 36 inches; brown (10YR 4/3) silty clay loam, 
dark yellowish brown (10YR 4/4) kneaded; moder- 
ate fine and medium subangular blocky structure; 
friable; few thin discontinuous silt coatings on faces 
of peds; nearly continuous clay films; few dark 
oxides; slightly acid; gradual smooth boundary. 

B23t—36 to 40 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; weak medium subangular blocky 
structure; friable; few thin discontinuous silt coatings 
on faces of peds; thin discontinuous clay films; 
medium acid; gradual smooth boundary. 

ИС1—40 to 52 inches; yellowish brown (10YR 5/4 and 
5/6) loam; few fine faint pale brown (10YR 6/3) 
mottles; massive; friable; increase in very fine sand; 
slightly acid; gradual smooth boundary. 

11C2—52 to 60 inches; yellowish brown (10YR 5/4) and 
pinkish gray (7.5YH 6/2) light clay loam, yellowish 
brown (10YR 5/6) kneaded; massive; sand is 
coarser; thin pinkish clay bands; some dark oxides; 
slightly acid. 


The solum ranges from 40 to 60 inches or more in 
thickness, and depth to stratified textures range from 
about 40 to 50 inches. The Ap horizon is very dark 
grayish brown (10YR 3/2) to brown (10YR 4/3). The A2 
horizon ranges from dark grayish brown to brown (10YR 
4/2 to 5/3). It is 3 to 8 inches thick or may be wholly 
incorporated in the plow layer. The B2t horizon ranges 
from heavy silt loam to light silty clay loam, and the clay 
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content ranges from about 22 to 30 percent. The C 
horizon is quite variable in color and texture because of 
stratification. It ranges from brown (10YR 4/3) to pinkish 
gray (7.5YR 6/2) and from sandy loam to clay. The 
narrow bands of clay are generally pinkish. 


Cantril series 


The Cantril series consists of somewhat poorly drained 
soils on stream terraces, foot slopes, and alluvial fans of 
nearly all stream and river valleys. These soils formed in 
local alluvium. The native vegetation was trees and 
grasses. Slope ranges from 0 to 5 percent. 

Typical pedon of Cantril loam, 0 to 2 percent slopes, 
150 feet east and 250 feet north of SW corner of NE1/ 
45У/1/4 sec. 21, T. 66 N., R. 6 W.: 


Ар—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam; weak fine granular structure; friable; neutral; 
clear smooth boundary. 

A21—9 to 14 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) on a few 
faces of peds; common fine faint dark brown (7.5YR 
3/2) mottles; weak medium platy structure; friable; 
slightly acid; clear smooth boundary. 

A22—14 to 23 inches; mottled dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) loam, dark gray- 
ish brown (10YR 4/2) kneaded; common fine dis- 
tinct brown (7.5YR 4/4) and few fine faint dark red- 
dish brown'(5YR 3/2) mottles; weak fine subangular 
blocky structure; friable; silt coatings on faces of 
peds; strongly acid; clear smooth boundary. | 

B21t—23 to 29 inches; mottled grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/6) loam; weak to mod- 
erate fine subangular blocky structure; friable; thick 
silt coatings on faces of peds; common dark reddish 
brown (БУВ 3/2) oxides; medium acid; clear smooth 
boundary. 

B22t—29 to 44 inches; mottled yellowish brown (10YR 
5/6) and light brownish gray (10YR 6/2) heavy 
loam, light gray (5У 6/1) on faces of peds; moderate 
medium prismatic structure; friable; thick discontinu- 
ous clay films on faces of peds; many dark brown 
(7.5YR 3/2) oxides; medium acid; gradual smooth 
boundary. 

1831—44 to 60 inches; mottled yellowish brown (10YR 
5/4) and gray (10YR 5/1) silty clay loam; moderate 
medium prismatic structure; firm; thick discontinuous 
clay films on faces of peds; many dark brown 
(7.5YR 3/2) oxides; medium acid. 


The Ap horizon ranges from very dark gray (10YR 3/1) 


to very dark grayish brown (10YR 3/2). К is dominantly | 


loam but ranges to silt loam. The A2 horizon ranges from 
dark grayish brown (10YR 4/2) to light brownish gray 
(10YR 6/2). 
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Chelsea series 


The Chelsea series consists of excessively drained 
Soils on benches along the major rivers. These soils 
formed in dominantly wind-deposited sand. The native 
vegetation was forest. Slope ranges from 0 to 18 per- 
cent. 

Typical pedon of Chelsea loamy fine sand, O to 2 
percent slopes, 180 feet east and 350 feet south of NW 
corner of NE1/4SE1/4 sec. 32, T. 67 N., В. 5 W.: 


A1—0 to 4 inches; black (10YR 2/1) loamy fine sand, 
very dark gray (10ҮН 3/1) dry; weak fine granular 
Structure; loose; numerous roots; neutral; abrupt 
smooth boundary. 

А21--4 to 10 inches; brown (10YR 4/3) fine sand, dark 
grayish brown (10YR 4/2) dry; weak coarse suban- 
gular blocky structure parting to single grained; 
loose; neutral; gradual smooth boundary. 

A22—10 to 46 inches; brown (7.5YR 4/4) fine sand; 
single grained; loose; slightly acid; gradual smooth 
boundary. 

A&B—46 to 60 inches; brown (7.5YR 4/4) fine sand (A), 
1/4- to 1/2-inch bands of dark reddish brown (БҮН 
3/4) sand that are slightly higher in clay content and 
are 4 to 6 inches apart (B); single grained; loose; 
slightly acid. 


The solum ranges from 4 to many feet in thickness. In 
undisturbed areas the A1 horizon ranges from black 
(10YR 2/1) to very dark grayish brown (10YR 3/2). 


Chequest series 


The Chequest series consists of poorly drained soils 
on first bottoms in and along old abandoned stream 
channels and bayous. These soils formed in moderately 
fine textured alluvium. The native vegetation was grasses 
and scattered trees. Slope ranges from 0 to 2 percent. 

Typical pedon of Chequest silty clay loam, 0 to 2 
percent slopes, 80 feet south and 310 feet west of the 
NE corner of the SE1/4NW1/4 sec. 14, T. 68 N., В. 3 
W.: | 


Ар--0 to 9 inches; very dark gray (10YR 3/1) light silty 
clay loam; moderate fine granular structure; friable; 
neutral; abrupt smooth boundary. 

B1—9 to 17 inches; mottled very dark gray (10YR 3/1) 
and dark gray (10YR 4/1) light silty clay loam, very 
dark gray (10YR 3/1) kneaded; moderate fine granu- 
lar and subangular blocky structure; friable; common 
reddish soft oxides and hard concretions; few silt 
coatings on faces of peds; strongly acid; clear 
smooth boundary. 

B211g—17 to 22 inches; dark gray (10YR 4/1) silty clay 
loam; common fine faint dark grayish brown (10YR 
4/2) and dark yellowish brown (10YR 4/4) mottles; 
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moderate fine subangular blocky structure; firm; 
many soft reddish oxides and hard concretions; few 
silt coatings on faces of peds; few discontinuous 
clay films; strongly acid; gradual smooth boundary. 

B22tg—22 to 28 inches; dark gray (10YR 4/1) heavy 
silty clay loam; common fine and medium distinct 
brown (7.5YR 4/4) mottles; moderate fine subangu- 
lar blocky structure; firm; many reddish soft oxides 
and hard concretions; few light gray (10YR 7/1) silt 
coatings on faces of peds; few dark discontinuous 
clay films; strongly acid; gradual smooth boundary. 

B23tg—28 to 42 inches; dark gray (10YR 4/1) heavy 
silty clay loam; common fine and medium distinct 
brown (7.5YR 4/4) and yellowish brown (10YR 5/6) 
mottles; moderate fine and medium subangular 
blocky structure; firm; many reddish soft oxides and 
hard concretions; few light gray (10YR 7/1) silt coat- 
ings on faces of peds; few dark discontinuous clay 
films; strongly acid; gradual smooth boundary. 

B31tg—42 to 50 inches; dark gray (10YR 4/1) silty clay 
loam; common fine and medium distinct brown 
(7.5YR 4/4) and yellowish brown (10YR 5/6) mot- 
tles; weak medium subangular blocky structure; firm; 
many reddish soft oxides and hard concretions; few 
light gray (10YR 7/1) silt coatings on faces of peds; 
few dark discontinuous clay films; medium acid; 
gradual smooth boundary. 

B32tg—50 to 60 inches; dark gray (10YR 4/1) silty clay 
loam; many fine and medium distinct brown (7.5YR 
4/4) mottles; weak medium subangular blocky struc- 
ture; firm; many reddish soft oxides and hard con- 
cretions; few light gray (10YR 7/1) silt coatings on 
faces of peds; few dark discontinuous clay films; 
slightly acid. 


Typically, the B2tg horizon is heavy silty clay loam, but 
subhorizons range from 30 to 45 percent clay. 


Clarinda series 


The Clarinda series consists of poorly drained soils. 
These soils formed in previously weathered glacial till. 
The till is gray clay or silty clay that is commonly called 
gumbotil. A deposit of loess originally covered the gum- 
botil, but geologic erosion has removed the loess in 
many places and has exposed the gumbotil. The native 
vegetation was prairie grasses. Slope ranges from 5 to 9 
percent. 

Typical pedon of Clarinda silty clay loam, 5 to 9 per- 
cent slopes, 290 feet west and 160 feet south of NE 
corner of NW1/4NW1/4 sec. 16, T. 68 М. В. 7 W: 


A1—0 to 9 inches; black (10YR 2/1) light silty clay loam, 
gray (10YR 5/1) dry, same color as matrix kneaded; 
moderate fine granular structure; friable; neutral; 
clear smooth boundary. 
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АЗ—9 to 13 inches; mottled very dark gray (10ҮН 3/1) 
and very dark grayish brown (10YR 3/2) light silty 
clay loam, gray (10YR 5/1) dry, very dark grayish 
brown (10YR 3/2) kneaded; moderate very fine su- 
bangular blocky and moderate fine granular struc- 
ture; friable; slightly acid; clear smooth boundary. 

B1t—13 to 16 inches; dark grayish brown (10YR 4/2) 
heavy silty clay loam; common fine faint very dark 
gray (10YR 3/1) and common fine prominent red 
(2.5YR 4/6) mottles; moderate fine subangular 
blocky structure; firm; thin discontinuous clay films; 
slightly acid; clear smooth boundary. 

IIB21tg—16 to 24 inches; dark grayish brown (10YR 4/2) 
clay; few fine prominent red (2.5YR 4/6) and 
common fine distinct strong brown (7.5YR 5/6) mot- 
tles; moderate medium subangular blocky structure; 
firm; thick nearly continuous clay films; slightly acid; 
gradual smooth boundary. 

IIB22tg—24 to 33 inches; mottled strong brown (7.5YR 
5/6) and grayish brown (10YR 5/2) clay; weak su- 
bangular blocky structure; firm; thick discontinuous 
clay films; medium acid; gradual smooth boundary. 

IIB23tg—33 to 39 inches; grayish brown (2.5Y 5/2) clay; 
few common distinct strong brown (7.5YR 5/6) mot- 
tles; moderate to weak medium subangular blocky 
structure; very firm; thick clay films almost continu- 
ous on faces of peds and in root channels; neutral; 
gradual smooth boundary. 

IIB24tg—39 to 50 inches; grayish brown (2.5YR 5/2) 
heavy silty clay; few fine distinct strong brown 
(7.5YR 5/6) mottles; weak medium subangular 
blocky structure; very firm; nearly continuous thick 
clay films; neutral; gradual smooth boundary. 

IIB25tg—50 to 68 inches; gray (5Y 5/1) heavy silty clay; 
weak medium subangular blocky structure; very firm; 
nearly continuous thick clay films; neutral. 


The A horizon ranges from very dark gray (10YR 3/1) 
to black (10YR 2/1). It ranges from silty clay loam to silt 
loam. The horizon is 10 to 18 inches thick and ranges 
from medium acid to neutral. № formed in loess or silty 
sediment high in content of sand. In many places, the 
loess in the upper part of the Clarinda soils ranges from 
6 to 16 inches in thickness. The B2tg horizon ranges 
from dark gray (10YR 4/1) to light olive gray (5Y 5/2). It 
ranges from silty clay to clay. The horizon is 48 to 60 
inches thick. Mottles in the B2tg horizon are generally 
yellowish brown (10YR 5/6) to strong brown (7.5YR 5/ 
6). 


Clinton series 


The Clinton series consists of moderately well drained 
soils on upland ridgetops, convex upper side slopes, and 
high benches along the major streams and rivers. These 
soils formed in leached loess 6 to 10 feet thick. The 
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native vegetation was trees. Slope ranges from 2 to 14 
percent. 

Typical pedon of Cljnton silt loam, 2 to 5 percent 
slopes, 50 feet south and 400 feet west of the NE 
corner of the NW1/4 sec. 20, T. 67 М., R. 5 W.: 


А1--0 to 3 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate very fine granular 
structure; very friable; neutral; clear smooth bound- 
ary. 

A21—3 to 7 inches; mottled dark grayish brown (10YR 
4/2) and yellowish brown (10YR 5/4) silt loam, pale 
brown (10YR 6/3) dry; weak medium subangular 
blocky structure parting to weak fine platy; very fri- 
able; neutral; clear smooth boundary. 

A22—7 to 12 inches; yellowish brown (10YR 5/4) silt 
loam, light yellowish brown (10YR 6/4) dry; moder- 
ate fine and medium subangular blocky structure; 
very friable; few dark coatings on abandoned root 
channels; slightly acid; clear smooth boundary. 

B1—12 to 19 inches; yellowish brown (10YR 5/4) light 
silty clay loam; strong fine angular and subangular 
blocky structure; friable; few fine dark soft oxides; 
common light-colored silt coatings on faces of peds; 
strongly acid; gradual smooth boundary. 

B21—19 to 25 inches; yellowish brown (10YR 5/4) 
heavy silty clay loam; strong fine and medium angu- 
lar and subangular blocky structure; firm; few fine 
dark soft oxides; common light-colored silt coatings 
on faces of peds; thin discontinuous clay films; 
strongly acid; gradual smooth boundary. | 

B22t—25 to 33 inches; yellowish brown (10YR 5/4) silty 
clay loam; few fine faint strong brown (7.5YR 5/6) 
and brown (10YR 5/3) mottles; moderate medium 
subangular blocky structure; firm; few fine dark soft 
oxides; few light-colored silt coatings on faces of 
peds; thin discontinuous clay films; strongly acid; 
gradual smooth boundary. 

B3t—33 to 48 inches; mottled yellowish brown (10YR 5/ 
4) and brown (10YR 5/3) light silty clay loam; few 
fine faint strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; firm; few fine 
dark soft oxides; few light-colored silt coatings on 
faces of peds; thin discontinuous clay films; medium 
acid; gradual smooth boundary. 

C—48 to 60 inches; yellowish brown (10YR 5/4) light 
silty clay loam; few fine faint strong brown (7.5YR 5/ 
6) mottles; massive; friable; few dark soft oxides; 
few light-colored silt coatings; medium acid. 


The A1 horizon ranges from very dark gray (10YR 3/1) 
to dark grayish brown (10YR 4/2). It ranges from 2 to 5 
inches in thickness. The A2 horizon ranges from 5 to 10 
inches in thickness. The B2t horizon ranges from brown 
(10YR 4/3) to yellowish brown (10YR 5/4). The maxi- 
mum clay content ranges from 36 to 42 percent in the 
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B2t horizon. The depth to clayey glacial till ranges from 6 
to 10 feet. 


Colo series 


The Colo series consists of poorly drained soils on first 
bottoms of the major streams and rivers. These soils 
formed in moderately fine textured, silty alluvium under a 
native vegetation of prairie grasses. Slope ranges from 0 
to 2 percent. 

Typical pedon of Colo silty clay loam, 0 to 2 percent 
slopes, 310 feet north and 120 feet west of SE corner of 
SW1/4 sec. 1, T. 69 М. R. 7 W.: 


A11—0 to 11 inches; very dark gray (10YR 3/1) light 
silty clay loam, gray (10YR 5/1) dry; moderate fine 
and medium granular structure; friable; slightly acid; 
gradual smooth, boundary. | 

A12—11 to 20 inches; black (М 2/0) silty clay loam; 
moderate fine and very fine subangular blocky struc- 
ture; firm; few medium and coarse hard concretions; 
neutral; gradual smooth boundary. 

А13--20 to 27 inches; black (10YR 2/1) silty clay loam; 
moderate fine subangular blocky structure; firm; few 
medium and coarse hard concretions; neutral; grad- 
ual smooth boundary. 

AB—27 to 37 inches; black (10YR 2/1) silty clay loam; 
weak fine prismatic structure parting to moderate 
fine subangular blocky; firm; neutral; gradual smooth 
boundary. f 

В2--37 to 54 inches; very dark gray (10YR 3/1) silty clay 
loam; moderate medium prismatic structure parting 
to moderate medium subangular; firm; neutral; grad- 
ual smooth boundary. 

B3—54 to 60 inches; very dark gray (10YR 3/1) silty clay 
loam; few fine distinct gray (БҮ 5/1) mottles; weak 
medium prismatic structure; firm; neutral; gradual 
smooth boundary. 

С--60 to 67 inches; gray (БҮ 5/1) silty clay loam; few 
fine faint strong brown (7.5YR 5/6) mottles; firm; 
few medium deposits of dark organic material; neu- 
tral. 


In most places, the A horizon is 26 inches or more 
thick. The B2 horizon ranges from very dark gray (10YR 
3/1) to black (10YR 2/1). The clay content of Colo ‘soils 
ranges from 28 to 38 percent. It averages less than 35 
percent in the upper 40 inches. The B horizon ranges 
from neutral to medium acid. 


Coppock series 


The Coppock series consists of somewhat poorly 
drained and poorly drained soils on first bottoms of the 
major streams and rivers. These soils formed in alluvium. 
The native vegetation was trees and grasses. Slope 
ranges from 0 to 2 percent. 
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Typical pedon of Coppock silt. loam, 0 to 2 percent 
slopes, 50 feet north and 75 feet west of the SE corner 
of sec. 7, T. 68 N., В. 3 W.: 


Ар—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

А21—9 to 14 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak thin 
platy structure parting to weak fine granular; friable; 
neutral; clear smooth boundary. 

A22—14 to 20 inches; mottled dark gray (10YR 4/1) and 
dark grayish brown (10YR 4/2) silt loam; common 
fine faint very dark grayish brown (10YR 3/2) mot- 
tles; weak medium platy structure parting to weak 
fine subangular blocky; friable; few soft oxides; neu- 
tral; clear smooth boundary. 

A23—20 to 26 inches; grayish brown (10YR 5/2) silt 
loam; common fine distinct dark brown (7.5YR 4/2) 
and brown (7.5YR 4/4) mottles; weak medium platy 
structure parting to weak fine subangular blocky; 
friable; few soft oxides; medium acid; clear smooth 
boundary. 

A&B—26 to 33 inches; light brownish gray (10YR 6/2) 
light silty clay loam; common fine distinct dark brown 
(7.5YR 4/2) and brown (7.5YR 4/4) mottles; moder- 
ate medium subangular blocky structure; friable; 
common soft oxides; medium acid; gradual smooth 
boundary. 

B2tg—33 to 42 inches; light gray (10YR 6/1) silty clay 
loam; common fine distinct brown (7.5YR 4/4) and 
few fine distinct yellowish red (БҮН 4/6) mottles; 
weak medium prismatic structure parting to moder- 
ate medium subangular blocky; friable; few thin dis- 
continuous clay films; numerous hard concretions 
and soft oxides; few sand grains; medium acid; grad- 
ual smooth boundary. 

B3g—42 to 50 inches; mottled light brownish gray (10YR 
6/2), reddish brown (5YR 4/4), and yellowish red 
(5YR 4/6) silty clay loam; weak medium prismatic 
structure; friable; common sand grains; medium acid; 
gradual smooth boundary. 

C—50 to 60 inches; light brownish gray (10YR 6/2) silty 
clay loam; common fine distinct reddish brown (SYR 
4/4) and yellowish red (5YR 4/6) mottles; massive; 
friable; common sand grains; medium acid. 


The Ap horizon is 7 to 10 inches thick and ranges 
from very dark gray (10YR 3/1) to very dark grayish 
brown (10YR 3/2). The A2 horizon ranges from 14 to 24 
inches in thickness. The B2t horizon ranges from 27 to 
35 percent clay. 
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Denrock Variant 


The Denrock Variant consists of poorly drained, nearly 
level soils on benches along the Mississippi River. These 
soils formed in fine-textured alluvium. The native vegeta- 
tion was grasses. Slope ranges from 0 to 2 percent. 

Typical pedon of Denrock Variant silt loam, 0 to 2 
percent slopes, 50 feet south and 550 feet east of the 


‘NW corner of SW1/4SE1/4 sec. 27, Т. 67 N., В. 5 W.: 


Ар--0 to 9 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; moderate fine granular 
structure; friable; neutral; abrupt smooth boundary. 

АЗ—9 to 15 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; few fine faint dark grayish 
brown (10YR 4/2) mottles; moderate fine granular 
and moderate fine subangular blocky structure; fri- 
able; few silt coatings on faces of peds when dry; 
neutral; clear smooth boundary. 

B1—15 to 21 inches; brown (7.5YR 4/2) silty clay loam; 
few fine distinct reddish brown (BYR 4/4) and yel- 
lowish red (5YR 4/6) mottles; moderate medium su- 
bangular blocky structure; few light brownish gray 
(10YR 6/2) silt coatings on faces of peds; neutral; 
clear smooth boundary. 

ІІВ211--21 to 28 inches; strong brown (7.5YR 5/6) light 
silty clay; common fine and medium distinct reddish 
brown (5YR 4/4) and yellowish red (БҮН 4/6) mot- 
tles; moderate medium subangular blocky structure; 
firm; brown (7.5YR 4/4) silt coatings on faces of 
peds; brown (7.5YR 4/2) clay films on faces of 
peds; few. soft oxides in abandoned root channels; 
neutral; clear smooth boundary. 

18221—28 to 39 inches; strong brown (7.5YR 5/6) light 
silty clay; common fine and medium distinct reddish 
brown (5YR 4/4) and yellowish red (SYR 4/6) mot- 
tles; weak medium prismatic structure parting to 
moderate medium subangular blocky; firm; brown 
(7.5YR 4/4) silt coatings on faces ої peds; brown 
(7.5YR 4/2) clay films on peds; few soft oxides; 
neutral; clear smooth boundary. 

IIB23t—39 to 50 inches; reddish brown (BYR 4/4) heavy 
Silty clay; weak medium prismatic structure; firm; few 
discontinuous clay films; common dark soft oxides; 
neutral; gradual smooth boundary. 

1ІВ244--50 to 65 inches; reddish brown (2.5YR 4/4) clay; 
weak medium prismatic structure; firm; few discon- 
tinuous clay films; neutral. 


The solum ranges from 50 to more than 65 inches in 
thickness. The A horizon ranges from 10 to 16 inches in 
thickness. It ranges from silt loam to light silty clay loam. 
The B2 horizon ranges from 30 to 60 inches in thick- 
ness. 
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Dickinson series 


The Dickinson series consists of well drained and 
somewhat excessively drained soils on benches along 
the major rivers. These soils formed in 24 to 36 inches 
of sandy loam over loamy sand and sand. The native 
vegetation was prairie grasses. Slope ranges from 0 to 5 
percent. 

Typical pedon of Dickinson fine sandy loam, O to 2 
percent slopes, 150 feet south and 800 feet west of the 
NE corner ої NW1/4 sec. 4, T. 65 N., В. 6 W.: 


Ар—0 to 10 inches; very dark brown (10YR 2/2) fine 
sandy loam; weak to moderate fine granular struc- 
ture; friable; slightly acid; clear smooth boundary. 

АЗ—10 to 18 inches; very dark brown (10YR 2/2) to 
very dark grayish brown (10YR 3/2) sandy loam; 
medium granular structure parting to weak fine su- 
bangular blocky; friable; neutral; gradual smooth 
boundary. 

B1—18 to 24 inches; mottled very dark grayish brown 
(10YR 3/2) and brown (10YR 4/3) sandy loam; 
weak fine and medium subangular blocky structure; 
friable; slightly acid; gradual smooth boundary. 

B21—24 to 31 inches; brown (10YR 4/3) sandy loam; 
weak fine and very fine subangular blocky structure; 
friable; slightly acid; gradual smooth boundary. 

B22—31 to 36 inches; dark yellowish brown (10YR 4/4) 
loamy sand; few coarse faint yellowish brown (10YR 
5/4) mottles; weak fine subangular blocky structure; 
very friable; medium acid; gradual smooth boundary. 

B31—36 to 44 inches; yellowish brown (10YR 5/4) 

- loamy sand; few coarse faint dark yellowish brown 
(10YR 4/4) mottles; weak medium subangular 
blocky structure; very friable; slightly acid; gradual 
smooth boundary. = 

C1—44 to 50 inches; yellowish brown (10YR 5/4) loamy 
sand; few coarse faint dark yellowish brown (10YR 
4/4) mottles; single grain; very friable; slightly acid; 
gradual smooth boundary. 

C2—50 to 60 inches; yellowish brown (10YR 5/4) sand; 
common coarse faint dark yellowish brown (10 YR 4/ 
4) mottles; single grain; very friable; slightly acid. 


The solum ranges from 24 to 48 inches in thickness. 
Depth to loamy sand and sand is commonly 24 to 36 
inches, and sand particles are dominantly fine and 
medium in size. The A horizon ranges from black (10YR 
2/1) or very dark brown (10YR 2/2) to very dark grayish 
brown (10YR 3/2). 11 is commonly 10 to 20 inches thick. 
The upper part of the B horizon ranges from dark brown 
(10YR 3/3) to brown (10YR 4/3), and the lower part 
ranges from dark yellowish brown (10YR 4/4) to yellow- 
ish brown (10YR 5/4). The C horizon ranges from loamy 
sand to fine sand. 
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Dockery series 


The Dockery series consists of poorly drained, nearly 
level soils on first bottoms of the major rivers. These 
soils formed in silty alluvium. The native vegetation was 
grasses, sedges, and water-tolerant plants. Slope ranges 
from 0 to 2 percent. These soils are outside the defined 
range of the Dockery series because they are poorly 
drained. This difference, however, does not alter their 
usefulness and behavior. 

Typical pedon of Dockery silt loam, 0 to 2 percent 
slopes, 500 feet west and 60 feet north of the SE corner 
of sec. 27, T. 68 N., В. 3 W.: 


Ар--0 to 9 inches; mottled very dark gray (10YR 3/1) 
and very dark grayish brown (10YR 3/2) silt loam, 
grayish brown (10YR 5/2) dry; moderate very fine 
granular structure; friable; neutral; abrupt smooth 
boundary. 

C1—9 to 18 inches; dark gray (10YR 4/1) light silty clay 
loam; few fine faint gray (10YR 5/1) mottles and 
common fine and medium prominent reddish brown 
(5YR 4/4) and yellowish red (5YR 4/6) mottles; 
moderate fine and very fine subangular blocky struc- 
ture; friable; neutral; clear smooth boundary. 

C2—18 to 22 inches; dark gray (10YR 4/1) light silty clay 
loam; fine prominent strong brown (7.5YR 5/6) mot- 
tles, common fine and medium prominent reddish 
brown (5YR 4/4) mottles, and many fine prominent 
red (2.5YR 5/6) mottles; thin strata of grayish brown 
(10YR 5/2); moderate fine subangular blocky struc- 
ture; friable; common black ped coatings and fillings. 
in old root channels; neutral; clear smooth boundaty. 

C3—22 to 29 inches; dark gray (10YR 4/1) heavy silt 
loam and light silty clay loam; common fine promi- 
nent yellowish red (БҮҢ 4/6) mottles and few fine 
prominent red (2.5YR 4/6) mottles; moderate fine 
subangular blocky structure; friable; few very dark 
gray (10ҮН 3/1) ped coatings; neutral; gradual 
smooth boundary. 

C4—29 to 42 inches; dark gray (bY 4/1) heavy silt loam; 
many medium prominent reddish brown (5YR -4/4) 
and yellowish red (БУВ 4/6) mottles and many fine 
faint dark reddish brown (5YR 3/2) mottles; weak 
medium subangular blocky structure; friable; few fine 
dark oxides; neutral; gradual smooth boundary. 

C5—42 to 50 inches; mottled dark gray (bY 4/1) and 
grayish brown (10YR 5/2) silt loam; few fine faint 
dark reddish brown (БУВ 3/2) mottles and common 
fine distinct reddish brown (БҮН 4/4) and yellowish 
red (5YR 4/6) mottles; massive; friable; neutral; 
gradual smooth boundary. 

С6--50 to 60 inches; mottled dark gray (БҮ 4/1) and 
grayish brown (10YR 5/2) light silty clay loam; few 
fine faint dark brown (7.5YR 3/2) mottles; massive; 
friable; slightly acid. 
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The A horizon ranges from black (10YR 2/1) to very 
dark grayish brown (10YR 3/2). It is 6 to 10 inches thick. 
The C horizon ranges from dark gray (10YR 4/1) to gray 
(5Y 5/1). It is highly mottled with reddish colors because 
of decaying organic matter. 


Douds series 


The Douds series consists of moderately well drained 
soils on high stream benches along most of the major 
streams and rivers. These soils formed in water-sorted 
glacial sediment deposited as alluvium during an earlier 
geologic period. The native vegetation was trees. Slope 
ranges from 9 to 40 percent. 

Typical pedon of Douds loam, 14 to 18 percent 
slopes, moderately eroded, 540 feet.north and 950 feet 
west of the SE corner of SW1/4 sec. 18, T. 67 М, В. 7 
W.: 


А1—0 to 5 inches; very dark grayish brown (10YR 3/2) 
light loam, light brownish gray (10YR 6/2) dry; weak 
fine granular structure; friable; neutral; clear smooth 
boundary. 

A2—5 to 14 inches; dark grayish brown (10YR 4/2) 
loam; few fine faint yellowish brown (10YR 5/4) mot- 
tles; weak fine granular structure; friable; slightly 
acid; clear smooth boundary. 

В211—14 to 24 inches; brown (7.5YR 4/4) light sandy 
clay loam; few fine faint dark grayish brown (10YR 
4/2) mottles; moderate medium subangular blocky 
structure; friable; few thin discontinuous clay films; 
few discontinuous fine sand coatings on faces of 
peds; few medium manganese-iron soft oxides; 
medium acid; gradual smooth boundary. 

B22t—24 to 38 inches; brown (7.5YR 4/4) light clay 
loam; common fine faint strong brown (7.5YR 5/6) 
mottles; weak medium prismatic structure parting to 
moderate medium subangular blocky; friable; few 
thin discontinuous clay films; common discontinuous 
dark grayish brown (10YR 4/2) fine sand coatings 
on faces of peds; common medium magnanese-iron 
soft oxides; strongly acid; gradual smooth boundary. 

B31t—38 to 48 inches; strong brown (7.5YR 5/6) light 
sandy clay loam; few fine faint brown (7.5YR 4/4) 
mottles; weak medium prismatic structure parting to 
weak medium subangular blocky; friable; few thin 
discontinuous clay films; few discontinuous dark 
grayish brown (10YR 4/2) fine sand coatings on 
faces of peds; few medium manganese-iron soft 
oxides; strongly acid; gradual smooth boundary. 

B321—48 to 60 inches; brown (7.5YR 4/4) sandy loam; 
common fine faint strong brown (7.5YR 5/6) mot- 
tles; weak medium subangular blocky structure; fri- 
able; few thin discontinuous clay films; few discon- 
tinuous dark grayish brown (10YR 4/2) fine sand 
coatings on faces of peds; few fine and medium 
manganese-iron soft oxides; strongly acid. 
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The A1 horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 3 
to 5 inches in thickness. The A2 horizon ranges from 
dark grayish brown (10YR 4/2) to light brownish gray 
(10YR 6/2) and from loam to sandy loam. The B2t hori- 
zon ranges from brown (10YR 4/3) to strong brown 
(7.5YR 5/6). It ranges from clay loam to sandy clay 
loam, and strata of sandy loam and loamy sand or 
coarser material are in some places. The underlying ma- 
terial ranges from fine sandy loam to sandy clay loam 
and has strata of coarser material in places. 


Downs series 


The Downs series consists of well drained soils on 
upland ridgetops and convex upper side slopes near the 
major river valleys. These soils formed in leached loess 
9 to 15 feet thick. The native vegetation was grass and 
trees. Slope ranges from 1 to 4 percent. 

Typical pedon of Downs silt loam, 2 to 5 percent 
slopes, 150 feet south and 600 feet east of the NW 
corner of NW1/4SE1/4 sec. 15, T. 66 N., R. 5 W: 


АР—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak fine granular structure; friable; 
medium acid; abrupt smooth boundary. 

А2--9 to 13 inches; mixed dark grayish brown (10YR 4/ 
2) and brown (10YR 4/3) silt loam; weak thin platy 
structure parting to weak fine subangular blocky; 
friable; common discontinuous coatings of very dark 
grayish brown (10YR 3/2) on faces of peds, dark 
grayish brown (10YR 4/2) kneaded; thin discontinu- 
ous silt coatings of grayish brown (10YR 5/2) on 
faces of peds; medium acid; clear smooth boundary. 

B1t—13 to 19 inches; brown (10YR 4/3) light silty clay 
loam; weak very fine and fine subangular blocky 
structure; common discontinuous coatings of very 
dark grayish brown (10YR 3/2) on faces of peds; 
thin discontinuous grayish brown (10YR 5/2) silt 
coatings; medium acid; clear smooth boundary. 

B21t—19 to 24 inches; brown (10YR 4/3) silty clay loam; 
moderate fine subangular blocky structure; friable; 
few thin discontinuous clay films of dark grayish 
brown (10YR 4/2); few thin discontinuous silt coat- 
ings of grayish brown (10YR 5/2) on faces of peds; 
medium acid; clear smooth boundary. 

B22t—24 to 30 inches; brown (10YR 4/3) silty clay loam; 
weak fine prismatic structure parting to weak fine 
subangular blocky; friable; few thin discontinuous 
clay films of dark grayish brown (10YR 4/2); few thin 
discontinuous silt coatings of grayish brown (10YR 
5/2) on faces of peds; few fine segregations and 
concretions of yellowish brown (10YR 5/6), strong 
brown (7.5YR 5/6), and black (10YR 2/1) iron and 
manganese oxides; medium acid; clear smooth 
boundary. 
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B231—30 to 40 inches; brown (10YR 5/3) light silty clay 
loam; common fine faint mottles of yellowish brown 
(10YR 5/4 and 10YR 5/6) and dark yellowish brown 
(10YR 4/4); weak fine prismatic structure parting to 
weak medium subangular blocky; friable; few thin 
discontinuous clay films of dark grayish brown 
(10YR 4/2); few thin discontinuous silt coatings of 
grayish brown (10 YR 5/2) on faces of peds; few fine 
segregations and concretions of yellowish brown 
(10YR 5/6), strong brown (7.5YR 5/6), and black 
(10YR 2/1) iron and manganese oxides; slightly 
acid; gradual smooth boundary. 

B3t—40 to 46 inches; brown (10YR 5/3) heavy silt loam; 
common fine and medium faint and distinct mottles 
of yellowish brown (10YR 5/6), strong brown (7.5YR 
5/6), and grayish brown (10YR 5/2); very weak 
medium subangular blocky structure; friable; few thin 
discontinuous silt coatings of light brownish gray 
(10YR 6/2) on faces of peds; common fine and 
medium segregations and concretions of yellowish 
brown (10YR 5/6), strong brown (7.5YR 5/6), and 
black (10YR 2/1) iron and manganese oxides; 
slightly acid; gradual smooth boundary. 

C—46 to 68 inches; pale brown (10YR 6/3) silt loam; 
common fine and medium faint and distinct mottles 
of yellowish brown (10YR 5/6), strong brown (7.5YR 
5/6), and grayish brown (10YR 5/2); massive; fri- 
able; fine thin patches of light brownish gray (10YR 
6/2) silts; common fine and medium segregations 
and concretions of yellowish brown (10YR 5/6), 
strong brown (7.5YR 5/6), and black (10YR 2/1) 
iron and manganese oxides; neutral. 


The Ap horizon ranges from very dark brown (10 YR 2/ 
2) to very dark grayish brown (10YR 3/2). It ranges from 
6 to 10 inches in thickness. The A2 horizon ranges from 
dark grayish brown (10YR 4/2) to brown (10YR 5/3). It 
ranges from 4 to 8 inches in thickness. The B2t horizon 
ranges from brown (10 YR 4/3) to yellowish brown (10YR 
5/4) The maximum clay content in the B2t horizon 
ranges from 27 to 35 percent. The depth to glacial till 
ranges from 9 to 15 feet. 


Edina series 


The Edina series consists of poorly drained soils on 
level and slightly depressional areas of the upland di- 
vides and on flat, narrow ridgetops. These soils formed 
in leached loess about 6 to 8 feet thick. The native 
vegetation was tall prairie grasses. Slope is 0 to 1 per- 
cent. 

Typical pedon of Edina silt loam, 0 to 1 percent 
slopes, 520 feet east and 725 feet north of the SW 
corner of SE1/4NW1/4 sec. 23, T. 68 N., R. 7 W: 


Ар—0 to 8 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry, same color as matrix kneaded; 
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moderate fine granular structure; friable; neutral; 
clear smooth boundary. 

A2—8 to 14 inches; mottled very dark gray (10YR 3/1) 
and dark gray (10YR 4/1) silt loam, gray (10YR 5/1) 
and light gray (10YR 7/1) dry, dark gray (10YR 4/1) 
kneaded; moderate very fine granular structure; fri- 
able; nearly continuous silt coatings on faces of 
peds; slightly acid; abrupt smooth boundary. 

B1—14 to 17 inches; very dark gray (10YR 3/1) light 
silty clay, gray (10YR 5/1) and light gray (10YR 7/1) 
dry, very dark grayish brown (10YR 3/2) kneaded; 
few fine faint dark brown (7.5YR 3/2) mottles; mod- 
erate fine subangular blocky structure; friable; few 
concretions and common silt coatings on faces of 
peds; medium acid; abrupt smooth boundary. 

B21t—17 to 23 inches; mottled black (10YR 2/1) and 
dark grayish brown (2.5Y 4/2) light silty clay; 
common fine distinct yellowish brown (10YR 5/6 
and 5/8) mottles; moderate very fine subangular 
blocky structure; firm; common hard concretions; 
nearly continuous clay films; medium acid; clear 
smooth boundary. 

B22t—23 to 31 inches; grayish brown (2.5Y 5/2) silty 
clay; few fine distinct strong brown (7.5YR 5/8) and 
many fine distinct yellowish brown (10YR 5/4 and 
5/6) mottles; moderate medium subangular blocky 
structure; firm; common black (10YR 2/1) aban- 
doned root channels; hard concretions; thick discon- 
tinuous clay films; slightly acid; gradual smooth 
boundary. 

B31t—31 to 38 inches; olive gray (5Y 5/2) heavy silty 
clay loam; common fine faint light olive brown (2.5Y 
5/4) and few fine distinct yellowish brown (10YR 5/ 
6) mottles; weak medium subangular blocky struc- 
ture; firm; few black (10YR 2/1) worm channels; 
common hard concretions; thick discontinuous clay 
films; slightly acid; gradual smooth boundary. 

B32t—38 to 47 inches; mottled olive gray (5У 5/2) and 
light olive brown (2.5Y 5/4) light silty clay loam; 
common fine distinct strong brown (7.5YR 5/6 and 
5/8) mottles; weak medium subangular blocky struc- 
ture; firm; common hard concretions; common black 
(N 2/0) clay fills in abandoned root channels; slight- 
ly acid; gradual smooth boundary. 

C1—47 to 60 inches; mottled light olive brown (2.5Y 5/ 
4) and light olive gray (5Y 6/2) light silty clay loam; 
common medium distinct strong brown (7.5YR 5/6 
and 5/8) mottles; weak medium subangular blocky 
structure; firm; neutral; gradual smooth boundary. 

C2—60 to 65 inches; mottled light olive gray (БҮ 6/2) 
and light olive brown (2.5Y 5/4) light silty clay loam; 
common medium distinct strong brown (7.5YR 5/6 
and 5/8) mottles; massive; firm; neutral. 


The Ap horizon ranges from black (10YR 2/1) to very 
dark gray (10YR 3/1). It ranges from 8 to 12 inches in 
thickness. The A2 horizon ranges from very dark gray 
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(10YR 3/1) to gray (10YR 5/1). It ranges from 6 to 10 
inches in thickness. Depth to the B2t horizon ranges 
from 16 to 24 inches. 


Exette series 


The Exette series consists of well drained soils on 
upland convex side slopes near the major river valleys. 
These soils formed in mildly alkaline, deoxidized loess 7 
to 10 feet thick. The native vegetation was trees. Slope 
ranges from 9 to 15 percent. 

Typical pedon of Exette silt loam from an area of 
Fayette-Exette silt loams, 9 to 15 percent slopes, moder- 
ately eroded, 650 feet north and 410 feet east of the 
corner of NE1/4NW1/4 sec. 14, T. 66 N. В. 5 W: 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, pale brown (10YR 6/3) dry; weak medium 
platy structure parting to moderate fine subangular 
blocky; friable; neutral; abrupt smooth boundary. 

B21t—6 to 12 inches; yellowish brown (10YR 5/4) light 
silt loam, light yellowish brown (10YR 6/4) dry; few 
fine faint light brownish gray (10YR 6/2) mottles; 
moderate fine and medium subangular blocky struc- 
ture; friable; few thin clay films; few brown (10YR 4/ 
3) coatings on faces of peds; slightly acid; clear 
smooth boundary. 

B22t—12 to 20 inches; yellowish brown (10YR 5/4) 
heavy silt loam; many coarse faint grayish brown 
(2.5Y 5/2) mottles; weak medium subangular blocky 
structure; friable; few thin clay films; few yellowish 
red (5YR 4/6 and 5/6) iron deposits and pipestems; 
neutral; gradual smooth boundary. 

B3—20 to 34 inches; mottled light olive gray (5Y 6/2) 
and yellowish brown (10YR 5/6) silt loam; few fine 
faint strong brown (7.5YR 5/8) mottles; weak 
medium prismatic structure; friable; few very dark 
grayish brown (10YR 3/2) deposits in former root 
channels; few pipestems and iron deposits; few dark 
soft oxides; neutral; clear smooth boundary. 

C—34 to 60 inches; mottled light olive gray (5Y 6/2) and 
grayish brown (2.5Y 5/2) silt loam; common coarse 
distinct yellowish brown (10YR 5/4 and 5/6) mot- 
tles; weak medium prismatic structure; friable; few 
medium dark oxides; common iron deposits; mild 
effervescence; mildly alkaline. 


The Ap horizon ranges from very dark grayish brown 
(10YR 3/2) to dark grayish brown (10YR 4/2). It ranges 
from 2 to 8 inches in thickness. The B2t horizon ranges 
from brown (10YR 5/3) to yellowish brown (10YR 5/4). It 
ranges from 12 to 24 inches in thickness. The maximum 
clay content in the B2t horizon ranges from 20 to 26 
percent. Depth to maximum clay content ranges from 5 
to 15 inches. 
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Fayette series 


The Fayette series consists of well drained soils on 
upland ridgetops and convex side slopes near the major 
river valleys. These soils formed in leached loess 9 to 15 
feet thick. The native vegetation was trees. Slope ranges 
from 2 to 15 percent. 

Typical pedon of Fayette silt loam, 2 to 5 percent 
slopes, 550 feet east and 380 feet south of the NW 
corner of NE1/4NW1/4 sec. 14, T. 66 М. R. 5 W.: 


Ар—0 to 7 inches; dark grayish brown (10YR 4/2) light 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky and granular structure; fri- 
able; neutral; abrupt smooth boundary. 

A21—7 to 10 inches; mottled dark grayish brown (10YR 
4/2) and brown (10YR 4/3) light silt loam, light 
brownish gray (10YR 6/2) dry; moderate thin platy 
structure; friable; common silt coatings on faces of 
peds; slightly acid; clear smooth boundary. 

A22—10 to 15 inches; brown (10YR 4/3) light silt loam; 
weak medium platy structure parting to moderate 
very fine subangular blocky; friable; common silt 
coatings on faces of peds; slightly acid; clear 
smooth boundary. 

Bi—15 to 26 inches; yellowish brown (10YR 5/4) silt 
loam; moderate very fine subangular blocky struc- 
ture; friable; common silt coatings on faces of peds; 
strongly acid; gradual smooth boundary. 

В21—26 to 30 inches; yellowish brown (10YR 5/4) light 
silty clay loam; moderate fine angular and subangu- 
lar blocky structure; friable; nearly continuous light. 
gray (10YR 7/2) silt coatings on faces of peds; few 
thin clay films; strongly acid; gradual smooth bound- 
ary. 

B3t—30 to 38 inches; yellowish brown (10YR 5/4) silt 
loam; few fine faint brown (7.5YR 4/2) mottles; 
weak medium subangular blocky structure; friable; 
nearly continuous light gray (10YR 7/2) silt coatings 
on faces of peds; few thin clay films; few dark soft 
oxides; strongly acid; gradual smooth boundary. 

C1—38 to 60 inches; yellowish brown (10YR 5/4) light 
silt loam; common fine faint grayish brown (2.5Y 5/ 
2) mottles; massive; friable; few silt coatings on 
faces of peds; few dark soft oxides; medium acid. 


The Ap horizon ranges from very dark gray (10YR 3/1) 
in uneroded areas to dark grayish brown (10YR 4/2) in 
plowed areas. It ranges from 3 to 7 inches in thickness. 
The A2 horizon ranges from dark grayish brown (10YR 
4/2) to brown (10YR 5/3). It ranges from 6 to 10 inches 
in thickness. The B2t horizon ranges from brown (10YR 
5/3) to yellowish brown (10YR 5/4). It ranges from 12 to 
28 inches in thickness. 
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Festina series 


The Festina series consists of well drained, nearly 
level soils on benches along the major rivers. These 
soils formed in silty alluvium. The native vegetation was 
mixed grass and trees. Slope ranges from 1 to 3 per- 
cent. 

Typical pedon of Festina silt loam, 1 to 3 percent 
slopes, 800 feet east and 920 feet north of the SW 
corner ої NW1/4 sec. 10, Т. 66 N., В. 5 W.: 


Ар—0 to 8 inches; very dark gray (10YR 3/1) to very 
dark grayish brown (10YR 3/2) silt loam; weak ‘fine 
granular structure; friable; slightly acid; abrupt 
smooth boundary. 

A2—8 to 14 inches; dark grayish brown (10YR 4/2) and 
brown (10YR 4/3) silt loam; weak fine platy struc- 
ture; friable; few silt coatings on faces of peds; neu- 
tral; clear smooth boundary. 

B1—14 to 20 inches; brown (10YR 4/3) silt loam; mod- 
erate fine subangular blocky structure; friable; few 
discontinuous silt coatings on peds; slightly acid; 
gradual smooth boundary. 

B21t—20 to 28 inches; dark yellowish brown (10YR 4/4) 
light silty clay loam; moderate fine subangular blocky 
structure; friable; few discontinuous silt coatings on 
peds; few very thin clay films; few dark oxides; 
slightly acid; gradual smooth boundary. 

B221— 28 to 37 inches; dark yellowish brown (10YR 4/4) 
and yellowish brown (10YR 5/4) light silty clay loam; 
few fine faint strong brown (7.5YR 5/4) mottles; 
moderate fine and medium subangular blocky struc- 
ture; friable to firm; common silt coatings on peds; 
few thin clay films; few dark oxides; slightly acid; 
gradual smooth boundary. 

B31t—37 to 47 inches; brown (10YR 4/3), yellowish 
brown (10YR 5/4), and grayish brown (2.5Y 5/2) silt 
loam; few fine faint strong brown (7.5YR 5/6) mot- 
tles; weak fine and medium subangular blocky struc- 
ture; friable to firm; common silt coatings on peds; 
few thin clay films; few dark oxides; slightly acid; 
gradual smooth boundary. 

B32t—47 to 60 inches; mottled brown (10YR 4/3), yel- 
lowish brown (10YR 5/4), and light brownish gray 
(2.5Y 6/2) silt loam; few fine faint strong brown 
(7.5YR 5/6) mottles; weak fine and medium suban- 
gular blocky structure; friable to firm; common silt 
coatings on peds; few thin clay films; few dark 
oxides; neutral. 


The solum ranges from 48 inches to more than 60 
inches in thickness. The A1 and A2 horizons are typically 
silt loam, but they range to loam in places. The B2 
horizon ranges from silt loam to light silty clay loam high 
in content of sand, and the clay content ranges from 
about 20 to 30 percent. 
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The C horizon, when present, ranges from silt loam to 
stratified layers of silt loam and sandy loam, and loamy 
sand is at a depth below 48 inches in some places. 


Galland series 


The Galland series consists of somewhat poorly 
drained soils on high stream benches along all the 
streams and rivers. These soils formed in water-sorted, 
moderately fine textured to fine-textured glacial sedi- 
ment. This material was deposited as alluvium during an 
earlier geologic period. The native vegetation was trees. 
Slope ranges from 5 to 18 percent. 

Typical pedon of Galland loam, 9 to 14 percent 
slopes, moderately eroded, 40 feet north and 350 feet 
west of the SE corner of sec. 26, T. 68 N, R. 7 М.: 


Ар—0 to 5 inches; very dark grayish brown (10YR 3/2) 
loam, light brownish gray (10YR 6/2) dry; moderate 
very fine and fine granular structure; friable; neutral; 
clear smooth boundary. 

A2—5 to 9 inches; brown (7.5YR 4/2) loam, light brown- 
ish gray (10YR 6/2) dry; weak thick platy structure 
parting to moderate fine subangular blocky; friable; 
nearly continuous silt coatings of light gray (10YR 7/ 
2) dry on peds; medium acid; clear smooth bound- 


ary. 

B1t—9 to 12 inches; mixed dark reddish brown (5YR 3/ 
4) and reddish brown (БҮН 4/4) clay loam; common 
fine distinct mottles of dark reddish brown (2.5YR 3/ 
4) and dark red (2.5YR 3/6); strong fine subangular 
blocky structure; friable; few discontinuous dark 
brown (7.5YR 3/2) clay films; nearly continuous silt 
coatings of light brownish gray (10YR 6/2) dry on 
peds; strongly acid; clear smooth boundary. 

B21t—12 to 19 inches; brown (7.5YR 5/4) light clay; 
common fine prominent and faint mottles of red 
(10R 4/8), dark red (2.5YR 3/6), and grayish brown 
(10YR 5/2); moderate fine subangular blocky struc- 
ture; firm; nearly continuous thick dark brown (7.5YR 
3/2) clay films; strongly acid; clear smooth bound- 
ary. 

B22t—19 to 27 inches; brown (7.5YR 5/4) heavy clay 
loam; common fine distinct and prominent mottles of 
yellowish red (SYR 4/6 and 5YR 5/8), grayish brown 
(2.5Y 5/2), and red (10R 4/8); moderate fine and 
medium subangular blocky structure; firm; common 
discontinuous clay films and organic deposits of 
dark gray (10YR 4/1) and dark brown (7.5YR 3/2); 
few fine dark segregations of iron and manganese 
oxides; strongly acid; gradual smooth boundary. 

B31t—27 to 38 inches; mixed strong brown (7.5YR 5/6) 
and light brownish gray (2.5Y 6/2) clay loam; few 
fine faint mottles of reddish brown (5YR 4/4); mod- 
erate medium subangular blocky structure; firm; 
common discontinuous dark gray (10YR 4/1) clay 
films; few fine dark segregations of iron and manga- 
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nese oxides; medium acid; gradual smooth bound- 
ary. 

B32t—38 to 48 inches; mixed strong brown (7.5YR 5/6) 
and light brownish gray (2.5Y 6/2) light clay loam 
and heavy sandy loam; few fine faint mottles of 
yellowish red (БҮН 4/6); weak medium subangular 
blocky structure; firm; common discontinuous dark 
grayish brown (10YR 4/2) clay films; few fine dark 
segregations of iron and manganese oxides; 
common 2- to 5-millimeter pebbles; medium acid; 
gradual smooth boundary. 

C—48 to 60 inches; mixed strong brown (7.5YR 5/6) 
and brown (7.5YR 4/4) heavy sandy loam; common 
fine distinct mottles of light brownish gray (2.5Y 6/ 
2); massive; firm; few old fine root channels filled 
with dark brown (7.5YR 3/2) clay loam; few fine 
dark segregations of iron and manganese oxides; 
slightly acid. 


The Ap horizon ranges from very dark gray (10YR 3/1) 
to dark grayish brown (10YR 4/2). It ranges from 3 to 8 
inches in thickness. The A2 horizon ranges from dark 
grayish brown (10YR 4/2) to dark brown or brown 
(7.5YR 4/3). It ranges from 3 to 6 inches in thickness. 
The B2t horizon ranges from dark reddish brown (БУВ 
3/3) to brown (7.5YR 5/4). It ranges from heavy clay 
loam to clay. The clay content is extremely variable in 
the B3 and C horizons; they range from sandy loam to 
clay loam within short distances. Carbonates are leached 
to a depth of 6 to 8 feet or more. 


Gara series 


The Gara series consists of moderately well drained to 
well drained soils on lower parts of slopes adjacent to 
bottom lands. These soils formed in glacial till. The 
native vegetation was prairie grasses and deciduous 
trees. Slope ranges from 5 to 10 percent. 

Typical pedon of uneroded Gara loam from an area of 
Armstrong-Gara complex, 9 to 14 percent slopes, moder- 
ately eroded, 880 feet north and 150 feet west of the SE 
corner of SE1/4 sec. 3, Т. 68 N., R. 7 W.: 


Ар--0 to 7 inches; very dark gray (10YR 3/1) loam; 
weak very fine subangular blocky structure parting to 
weak very fine granular; friable; slightly acid; clear 
smooth boundary. 

А2—7 to 12 inches; mottled very dark gray (10YR 3/1), 
dark grayish brown (10YR 4/2), and dark yellowish 
brown (10YR 4/4) light clay loam, brown (10YR 4/3) 
kneaded; weak thin platy structure parting to weak 
very fine subangular blocky; friable; distinct grayish 
brown silt coatings on faces of peds; medium acid; 
gradual smooth boundary. 

821—12 to 18 inches; mottled brown (10YR 4/3) and 
yellowish brown (10YR 5/6) clay loam, dark yellow- 
ish brown (10YR 4/4) kneaded, about 10 percent ot 
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the peds are very dark gray (10YR 3/1); weak fine 
and very fine subangular blocky structure; friable; 
few thin discontinuous clay films; thin silt coatings 
on faces of peds; few pebbles, 1/4 inch in diameter; 
strongly acid; gradual smooth boundary. 

B22t—18 to 25 inches; mottled yellowish brown (10YR 
5/6) and dark yellowish brown (10YR 4/4) clay 
loam, yellowish brown (10YR 5/6) kneaded; moder- 
ate fine and very fine subangular blocky structure; 
friable; thin discontinuous clay films; thin silt coat- 
ings on faces of peds; few dark oxides; common 
pebbles, 1/4 inch in diameter or less; strongly acid; 
gradual smooth boundary. 

B231—25 to 34 inches; mottled yellowish brown (10YR 
5/6) and brown (10YR 4/3) clay loam, yellowish 
brown (10YR 5/6) kneaded; weak fine prismatic 
structure parting to moderate’ medium subangular 
blocky and moderate fine subangular blocky; firm; 
continuous clay films; few black soft oxides; 
common pebbles, 1/4 inch in diameter; strongly 
acid; gradual smooth boundary. 

B3t—34 to 46 inches; mottled yellowish brown (10YR 5/ 
6) and dark yellowish brown (10YR 4/4) clay loam, 
yellowish brown (10YR 5/6) kneaded; common 
medium distinct light brownish gray (10YR 6/2) mot- 
tles; weak. fine prismatic structure parting to weak 
medium subangular blocky; firm; thin discontinuous 
clay films; few black soft oxides; common pebbles, 
1/4 inch in diameter; medium acid; gradual smooth 
boundary. 

C—46 to 60 inches; motiled yellowish brown (10YR 5/6) 
and brown (10YR 4/3) clay loam, yellowish brown to 
dark yellowish brown (10YR 4/4 to 5/6) kneaded; 
common medium distinct light brownish gray (10YR 
6/2) mottles; massive; firm; few dark oxides; 
common small pebbles; slightly acid; gradual smooth 
boundary. 


The Ap horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 10 inches in thickness. The A2 horizon is commonly 4 
to 8 inches thick. It ranges from dark grayish brown 
(10YR 4/2) to grayish brown (10YR 5/2). The matrix of 
the substratum can be calcareous at a depth ranging 
from 2 1/2 to 12 feet or more. Depth to calcareous 
material depends on the position of the Gara soils on the 
landscape. 


Givin series 


The Givin series consists of somewhat poorly drained 
soils on upland flat ridgetops and on high, loess-covered 
benches of the major streams and rivers. These soils 
formed in leached loess that is 7 to 9 feet thick. The 
native vegetation was trees and grasses. Slope ranges 
from 0 to 2 percent. 
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Typical pedon of Givin silt loam, 1 to 3 percent slopes, 
1,180 feet north and 250 feet east of the SW corner of 
sec. 16, T. 69 N., R. 5 W.: 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt юат; weak fíne and medium granular structure; 
friable; neutral; abrupt smooth boundary. 

А2--8 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam; weak medium and thick platy structure; friable; 
neutral; clear smooth boundary. 

Bi—12 to 15 inches; dark grayish brown (10ҮВ: 4/2) 
silty clay loam; many discontinuous very dark gray- 
ish brown (10YR 3/2) coatings on faces of peds; 
weak very fine subangular blocky structure; friable; 
very few very fine strong brown (7.5YR 5/6) segre- 
gations of iron oxides; slightly acid; clear smooth 
boundary. 

B21t—15 to 18 inches; dark grayish brown (10YR 4/2) 
heavy silty clay loam; common discontinuous very 
dark grayish brown (10YR 3/2) and very dark gray 
(10YR 3/1) coatings on faces of peds; common fine 
distinct motiles of yellowish brown (10YR 5/6) and 
strong brown (7.БҮН 5/6) and common fine faint 
mottles of dark brown (10YR 4/3); moderate very 
fine and fine subangular blocky structure; firm; thin 
continuous dark gray (10YR 4/1) and very dark gray 
(10YR 3/1) clay films; common very fine and fine 
strong brown (7.5YR 5/6) and very dark gray (10YR 
3/1) segregations and concretions of iron and man- 
ganese oxides; medium acid; gradual smooth bound- 
ary. 

B22t—18 to 22 inches; dark grayish brown (10YR 4/2) 
light silty clay; common fine distinct mottles of yel- 
lowish brown (10YR 5/6) and strong brown (7.5YR 
5/6) and common fine faint mottles of dark brown 
(10YR 4/3); moderate very fine and fine subangular 
blocky structure; firm; thin continuous dark gray 
(10YR 4/1) and very dark gray (10YR 3/1) clay 
films; common very fine and fine strong brown 
(7.5YR 5/6) and very dark gray (10YR 3/1) segrega- 
tions and concretions of iron and manganese 
oxides; medium acid; gradual smooth boundary. 

B23tg—22 to 28 inches; grayish brown (2.5Y 5/2) heavy 
silty clay loam; common fine distinct mottles of yel- 
lowish brown (10YR 5/6) and strong brown (7.5YR 
5/6) and common fine faint mottles of dark brown 
(10YR 4/3); moderate fine and medium subangular 
blocky structure; firm; nearly continuous thin dark 
gray (10YR 4/1) and very dark gray (10YR 3/1) clay 
films; common very fine and fine strong brown 
(7.5YR 5/6) and very dark gray (10YR 3/1) segrega- 
tions and concretions of iron and manganese 
oxides; medium acid; gradual smooth boundary. 

B3tg—28 to 37 inches; grayish brown (2.5Y 5/2) silty 
clay loam; common fine distinct mottles of yellowish 
brown (10YR 5/6) and strong brown (7.5YR 5/6) 
and common fine faint mottles of dark brown (10YR 
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4/3); moderate medium subangular blocky structure; 
firm; common discontinuous thin dark gray (10YR 4/ 
1) and very dark gray (10YR 3/1) clay films; 
common very fine and fine strong brown (7.5YR 5/ 
6) and very dark gray (10YR 3/1) segregations and 
concretions of iron and manganese oxides; slightly 
acid; gradual smooth boundary. 

B32tg—37 to 42 inches; mottled olive gray (БҮ 5/2) and 
grayish brown (2.5Y 5/2) silty clay loam; common 
fine distinct mottles of light olive brown (2.5Y 5/4), 
yellowish brown (10YR 5/6), and strong brown 
(7.5YR 5/6); weak medium subangular blocky struc- 
ture; friable; few discontinuous dark gray (10YR 4/1) 
clay films; common fine strong brown (7.5YR 5/6) 
and very dark gray (10YR 3/1) segregations and 
concretions of iron and manganese oxides; slightly 
acid; gradual smooth boundary. 

B33—42 to 50 inches; mottled olive gray (5У 5/2) and 
grayish brown (2.5Y 5/2) silty clay loam; common 
fine distinct mottles of.light olive brown (2.5Y 5/4), 
‘yellowish brown (10YR 5/6), and strong brown 
(7.5YR 5/6); weak medium subangular blocky struc- 
ture; friable; common fine dark soft segregations 
and concretions of iron and manganese oxides; neu- 
tral; gradual smooth boundary. 

C—50 to 60 inches; mottled olive gray (SY 5/2) and 
grayish brown (2.5Y 5/2) light silty clay loam; 
common fine distinct mottles of yellowish brown 
(10YR 5/6) and strong brown (7.5YR 5/6); massive; 
friable; common fine dark soft segregations and 
concretions of iron and manganese oxides; neutral. 


The Ap horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 9 inches in thickness. The A2 horizon ranges from 
dark gray (10YR 4/1) to dark grayish brown (10YR 4/2). 
The B horizon is at a depth ranging from 10 to 18 
inches. The B2t horizon ranges from heavy silty clay 
loam to light silty clay. The C horizon is at a depth 
ranging from 45 to 72 inches. Clayey glacial till is at a 
depth of about 7 to 9 feet. 


Grundy series 


The Grundy series consists of somewhat poorly 
drained soils on convex side slopes and ridgetops on 
uplands. These soils formed in leached loess that gener- 
ally is 7 to 8 feet thick. The native vegetation was prairie 
grasses. Grundy soils on benches are underlain by allu- 
vium. Slope ranges from О to 5 percent. 

Typical pedon of Grundy silt loam, О to 2 percent 
slopes, 20 feet north and 50 feet west of the SW corner 
of the NE1/4 sec. 26, Т. 69 N., В. 7 W.: 


Ар—0 to 10 inches; black (10YR 2/1) silt loam, gray 
(10YR 5/1) dry; cloddy; firm; neutral; clear smooth 
boundary. 
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АЗ--10 to 18 inches; very dark gray (10YR 3/1) light 
silty clay loam, gray (10YR 5/1) dry; moderate fine 
granular structure; friable; few silt coatings on faces 
of peds; medium acid; clear smooth boundary. 

B1—18 to. 23 inches; dark gray (10YR 4/1) silty clay 
loam; few fine faint grayish brown (10YR 5/2) mot- 
tles; moderate very fine subangular blocky structure; 
friable; common silt coatings on faces of peds; 
medium acid; clear smooth boundary. 

B21t—23 to 28 inches; very dark gray (10YR 3/1) light 
silty clay; many fine distinct yellowish brown (10YR 
5/4 and 5/6) mottles; moderate fine subangular 
blocky structure; firm; few thin discontinuous clay 
films; few hard concretions; medium acid; clear 
smooth boundary. 

B22tg—28 to 36 inches; grayish brown (2.5Y 5/2) light 
silty clay; many fine distinct yellowish brown (10YR 
5/6 and 5/8) mottles; moderate medium subangular 
blocky structure; firm; few thin discontinuous clay 
films; few hard concretions; medium acid; gradual 
smooth boundary. | 

B23tg—36 to 47 inches; mottled grayish brown (2.5Y 5/ 
2) and olive (5Y 5/3) heavy silty clay loam; many 
fine distinct yellowish brown (10YR 5/6) and few 
fine distinct brown (7.БҮН 4/4) mottles; moderate 
medium subangular blocky structure; firm; few thin 
discontinuous dark clay films; few hard concretions; 
slightly acid; gradual smooth boundary. 

B31tg—47 to 55 inches; mottled light olive gray (БҮ 6/2) 
and strong brown (7.5 YR 5/6) silty clay loam; weak 
medium subangular blocky structure; firm; common 
black clay deposits; common hard concretions; 
slightly acid; gradual smooth boundary. 

B32g— 55 to 65 inches; light olive gray (5Y 6/2) light silty 
clay loam; few fine prominent yellowish red (5YR 4/ 
6) mottles; massive; firm; neutral. 


The A horizon ranges from black (10YR 2/1) to very 
dark grayish brown (10YR 3/2). It ranges from silt loam 
to light silty clay loam and is 10 to 19 inches thick. The 
B21t horizon ranges from very dark gray (10YR 3/1) to 
grayish brown (2.5Y 5/2). It ranges from silty clay loam 
to light silty clay. The B21t horizon is 5 to 10 inches 
thick and ranges from medium acid to slightly acid. Con- 
tent of clay ranges from about 42 to 48 percent in the 
zone of maximum accumulation. The depth to clayey 
glacial till ranges from 7 to 8 feet and depends on 
topographic position. 


Haig series 


The Haig series consists of poorly drained soils on 
broad, upland flats. These soils formed in leached loess. 
The native vegetation was prairie grasses. Haig soils on 
benches are underlain by alluvium. Slope ranges from 0 
to 2 percent. 
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Typical pedon of Haig silt loam, 0 to 2 percent slopes, 
410 feet east and 75 feet north of the SW corner a SE 
1/4 sec. 4, T. 68 N., В. 7 М.: 


Ар--0 to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
friable; neutral; clear smooth boundary. 

A3—9 to 16 inches; black (10YR 2/1) light silty clay 
loam, dark gray (10YR 4/1) dry; moderate very fine 
granular structure; friable; few silt coatings on faces 
of peds; slightly acid; clear smooth boundary. 

B1t—16 to 22 inches; black (10YR 2/1) light silty clay; 
moderate fine subangular blocky structure; firm; 
thick discontinuous clay films; few hard concretions; 
slightly acid; clear smooth boundary. 

B21t—22 to 27 inches; mottled black (10YR 2/1) and 
very dark gray (10YR 3/1) light silty clay; many fine 
distinct grayish brown (2.5Y 5/2) and few fine dis- 
tinct light olive brown (2.5Y 5/4) mottles; moderate 
fine subangular blocky structure; very firm; thick dis- 
continuous clay films; common hard concretions; 
neutral; clear smooth boundary. 

B22tg—27 to 36 inches; mottled dark gray (5Y 4/1) and 
grayish brown (2.5Y 5/2) heavy silty clay loam; 
common fine distinct light olive brown (2.5Y 5/4) 
and few fine distinct strong brown (7.5YR 5/6) mot- 
tles; moderate medium subangular blocky structure; 
firm; black clay deposits in old root channels; thick 
discontinuous clay films; common hard concretions; 
neutral; gradual smooth boundary. 

B31tg—36 to 45 inches; olive gray (5Y 5/2) silty clay 
loam; few fine distinct strong brown (7.5YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; firm; black clay deposits in old root channels; 
thick discontinuous clay films; common hard concre- 
tions; neutral; gradual smooth boundary. 

B32tg—45 to 56 inches; olive gray (5Y 5/2) light silty 
clay loam; few fine distinct strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
firm; black clay deposits in old root channels; neu- 
tral; clear smooth boundary. 

B33g—56 to 60 inches; mottled olive gray (БУ 5/2) and 
strong brown (7.5YR 5/6) light silty clay loam; mas- 
sive; firm; neutral. 


The A horizon ranges from black (10YR 2/1) to very 
dark gray (10YR 3/1). It ranges from silt loam to silty 
clay loam and is 10 to 18 inches thick. The B2t horizon 
ranges from very dark gray to grayish brown in hues of 
10YR to 5Y. It ranges from light to medium silty clay. 
The B2t horizon is 10 to 18 inches thick and ranges from 
medium acid to neutral. Content of clay ranges from 42 
to 48 percent in the zone of maximum accumulation. 
Depth to glacial till is about 7 to 9 feet. 
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Hoopeston series 


The Hoopeston series consists of somewhat poorly 
drained, nearly level soils on low benches along the 
major rivers. These soils formed in 24 to 36 inches of 
sandy loam over loamy sand and sand. The native vege- 
tation was prairie grasses. Slope ranges from 0 to 2 
percent. 

Typical pedon of Hoopeston sandy loam, 0 to 2 per- 
cent slopes, 345 feet south and 100 feet east of the NW 
corner of SW1/4 sec. 15, T. 68 N., А. 3 W: 


Ар—0 to 10 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
friable; neutral; abrupt smooth boundary. 

А12—10 to 15 inches; very dark brown (10YR 2/2) 
sandy loam; many fine faint dark brown (7.5YR 3/2) 
mottles; weak fine to medium subangular blocky 
structure; firm -and friable; neutral; clear smooth 
boundary. 

B1—15 to 24 inches; mottled dark grayish brown (10YR 
4/2) and very dark grayish brown (10YR 3/2) fine 
sandy loam; many fine faint dark brown (7.5YR 3/2) 
mottles; medium subangular blocky structure; very 
friable; fine soft black oxides; neutral; gradual 
smooth boundary. 

B2—24 to 36 inches; dark grayish brown (10YR 4/2) fine 
sandy loam; many fine distinct dark brown (7.5YR 3/ 
2) mottles and common fine faint grayish brown 
(10YR 5/2) and dark yellowish brown (10YR 4/4) 
mottles; weak fine to medium subangular blocky 
structure; very friable; fine soft black oxides; slightly 
acid; gradual smooth boundary. 

C1—36 to 50 inches; mottled grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/4) loamy fine sand; 
common fine faint dark brown (7.5YR 4/4) mottles; 
massive; very friable; slightly acid; gradual smooth 
boundary. 

C2—50 to 60 inches; yellowish brown (10YR 5/6) sand; 
few fine faint yellowish brown (10YR 5/4) mottles; 
single grain; loose; slightly acid. 


The solum ranges from 24 to 40 inches in thickness. 
Depth to loamy sand and sand is commonly 24 to 36 
inches, and sand particles are dominantly fine and 
medium in size. The А horizon ranges from black (10YR 
2/1) to very dark grayish brown (10YR 3/2). It is 10 to 
20 inches thick. The C horizon ranges from loamy sand 
to sand. 


Keomah series 


The Keomah series consists of somewhat poorly 
drained soils on upland flat ridgetops and on high, loess- 
covered benches of the major streams and rivers. These 
soils formed in leached loess that is 7 to 9 feet thick. 
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The native vegetation was trees. Slope ranges from O to 
5 percent. 

Typical pedon of Keomah silt loam, 0 to 2 percent 
slopes, 500 feet east and 150 feet south of the NW 
corner of SW1/4 sec. 25, T. 68 М., В. 5 W: 


Ар—0 to 4 inches; brown (10YR 4/3) silt loam; weak 
fine granular structure; friable; slightly acid; abrupt 
smooth boundary. 

A2—4 to 9 inches; brown (10YR 5/3) silt loam; weak 
medium platy structure; friable; neutral; clear smooth 
boundary. 

B1—9 to 13 inches; brown (10YR 5/3) silty clay loam; 
moderate fine angular blocky structure; firm; light 
brownish gray (10YR 6/2) silt coatings оп peds; 
strongly acid; clear smooth boundary. 

B21t—13 to 24 inches; brown (10YR 5/3) light silty clay; 
moderate fine subangular blocky structure; common 
fine faint grayish brown (10YR 5/2), yellowish red 
(5YR 4/6), and yellowish brown (10YR 5/6) mottles; 
few clay films; light brownish gray (10YR 6/2) silt 
coatings on peds; strongly acid; gradual smooth 
boundary. 

B22t—24 to 30 inches; mottled grayish brown (10YR 5/ 
2) and yellowish brown (10YR 5/4) light silty clay; 
light brownish gray (10YR 6/2) ped coatings; moder- 
ate medium to coarse subangular blocky structure; 
few darker coatings on faces of peds; few discontin- 
uous clay films; strongly acid; gradual smooth 
boundary. | 

B31—30 to 48 inches; mottled grayish brown (2.5Y 5/2 
and 10YR 5/2), dark grayish brown (2.5Y 4/2), yel- 
lowish brown (10YR 5/6), and strong brown (7.5YR 
5/6) silty clay loam; clay content decreases slightly 
with increasing depth; moderate coarse subangular 
blocky structure; firm; strongly acid; gradual smooth 
boundary. 

B32—48 to 60 inches; mottled grayish brown (2.5Y 5/2), 
yellowish brown (10YR 5/6), and strong brown 
(7.5YR 5/6) light silty clay loam; massive; friable; 
common reddish oxides; medium acid. 


The Ap horizon ranges from very dark grayish brown 
(10YR 3/2) to brown (10YR 4/3). It ranges from 3 to 8 
inches in thickness. The A2 horizon ranges from dark 
grayish brown (10YR 4/2) to grayish brown (10YR 5/2) 
and brown (10YR 5/3). It ranges from 5 to 10 inches in 
thickness. The B2t horizon ranges from grayish brown 
(10YR 5/2) to yellowish brown (10YR 5/4). It ranges 
from heavy silty clay loam to light silty clay. Clayey gla- 
cial till is at a depth of about 7 to 9 feet. 


Keswick series 


The Keswick series consists of moderately well 
drained soils on narrow ridgetops and convex, short side 
slopes. These soils formed in previously weathered gla- 
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cial till. The native vegetation was trees. Slope ranges 
from 5 to 14 percent. These soils are typically in the 
most strongly dissected areas along the major streams. 

Typical pedon of uneroded Keswick loam from an area 
of Keswick loam, 9 to 14 percent slopes, moderately 
eroded, 660 feet east and 390 feet north of the SW 
corner of SE1/4 sec. 8, T. 69 М., В. 7 W.: 


А1—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak thin platy 
structure parting to moderate very fine granular; fri- 
able; slightly acid; clear smooth boundary. 

A2—7 to 12 inches; brown (10YR 5/3) loam, pale brown 
(10YR 6/3) dry; few fine faint dark brown (10YR 3/3 
and 7.5YR 4/4) mottles; moderate fine subangular 
blocky structure; friable; nearly continuous silt coat- 
ings on faces of peds; medium acid; clear smooth 
boundary. 

B21t—12 to 17 inches; reddish brown (5YR 4/4) heavy 
clay loam; few fine faint grayish brown (10YR 5/2) 
and red (2.5YR 4/6) mottles; strong fine subangular 
blocky structure; firm; few thin discontinuous clay 
films; stone line at a depth of 16 inches; strongly 
acid; clear smooth boundary. 

B22t—17 to 24 inches; reddish brown (bYR 4/4) light 
clay; common fine faint red (2.5 YR 4/6) and grayish 
brown (10YR 5/2) mottles; moderate fine subangu- 
lar blocky structure; firm; few discontinuous clay 

- films; strongly acid; gradual smooth boundary. 

B23t—24 to 29 inches; mottled strong brown (7.5YR 5/ 
6) and grayish brown (2.5Y 5/2) light clay; common 
fine distinct red (2.5YR 4/6) mottles; moderate 
medium subangular blocky structure; firm; few clay 
films; strongly acid; gradual smooth boundary. 

B241—29 to 36 inches; mottled strong brown (7.5YR 5/ 
6) and grayish brown (2.5Y 5/2) clay loam; common 
fine distinct red (2.5YR 4/6) mottles; moderate 
medium subangular blocky. structure; firm; few clay 
films; strongly acid; gradual smooth boundary. 

B31—36 to 46 inches; strong brown (7.5YR 5/6) light 
clay loam; common fine and medium distinct light 
brownish gray (10YR 6/2) mottles; weak medium 
subangular blocky structure; firm; few clay films; 
common soft dark oxides; medium acid; gradual 
smooth boundary. 

B32—46 to 60 inches; mottled yellowish brown (10YR 5/ 
6) and light brownish gray (2.5Y 6/2) light clay loam; 
common fine faint strong brown (7.5YR 5/8) mot- 
tles; weak medium prismatic structure; few clay 
films; common soft dark oxides; neutral. 


The Ap horizon, when present, ranges from very dark 
gray (10YR 3/1) to dark grayish brown (10YR 4/2). It 
ranges from 3 to 5 inches in thickness where it is darker 
but ranges to 7 inches where it is lighter. The A2 horizon 
ranges from brown (10YR 5/3) to pale brown (10YR 6/ 
3) It ranges from 4 to 8 inches in thickness. The B 
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horizon is at a depth ranging from 8 to 15 inches. The 
B2t horizon ranges from heavy clay loam to clay and is 
38 to 48 percent clay. A stone line generally is in the 
upper part of the B horizon. 


Koszta series 


The Koszta series consists of somewhat poorly 
drained, nearly level soils on low benches along the 
major rivers and streams. These soils formed in silty 
alluvium. The native vegetation was mixed grass and 
trees. Slope ranges from 0 to 2 percent. 

Typical pedon of Koszta silt loam, 0 to 2 percent 
slopes, 150 feet west and 150 feet north of the SE 
corner of sec. 12, T. 68 N., R. 3 W.: 


A1—-0 to 10 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate fine granular struc- 
ture; friable; neutral; clear smooth boundary. 

A21—10 to 13 inches; mottled dark gray (10YR 4/1) and 
dark grayish brown (10YR 4/2) light silty clay loam, 
light brownish gray (10YR 6/2) dry; few fine faint 
brown (7.5YR 4/4) and very dark gray (10YR 3/1) 
mottles; moderate very fine granular structure; fri- 
able; few fine dark reddish brown (БҮН 3/3) oxides; 
neutral; clear smooth boundary. 

A22—13 to 18 inches; dark grayish brown (10ҮН 4/2) 
light silty clay loam; common fine distinct yellowish 
brown (10YR 5/4) mottles and few fine faint very 
dark grayish brown (10YR 3/2) mottles; moderate 
very fine granular and moderate very fine subangular 
blocky structure; friable; common fine dark reddish 
brown (5YR 3/2) oxides; few discontinuous ‘silt coat- 
ings on faces of peds; slightly acid; gradual smooth 
boundary. 

B21t—18 to 23 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common fine distinct yellowish brown 
(10YR 5/4) mottles and few medium faint brown 
(7.5YR 4/4) mottles; moderate very fine subangular 
blocky structure; firm; common fine dark reddish 
brown (5YR 3/2) oxides and few dark soft oxides; 
common discontinuous silt coatings on faces of 
peds; few thin clay films; medium acid; gradual 
smooth boundary. 

B22t—23 to 29 inches; grayish brown (10YR 5/2) silty 
clay loam; common fine distinct yellowish brown 
(10YR 5/4 and 5/6) mottles and few medium faint 
brown (7.5YR 4/4) mottles; moderate fine and 
medium subangular blocky structure; firm; thick dis- 
continuous light brownish gray (10YR 6/2) silt coat- 
ings on faces of peds; few dark soft oxides; 
common discontinuous clay films; medium acid; 
gradual smooth boundary. 

B23t—29 to 37 inches; grayish brown (10YR 5/2) silty 
clay loam; common fine distinct yellowish brown 
(10YR 5/4) mottles; moderate fine prismatic struc- 
ture parting to moderate medium subangular blocky; 
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firm; nearly continuous light brownish gray (10YR 6/ 
2) silt coatings on faces of peds; few dark soft 
oxides; few discontinuous clay films; medium acid; 
gradual smooth boundary. 

B3t—37 to 47 inches; mottled grayish brown (2.5Y 5/2) 
and light brownish gray (2.5Y 6/2) light silty clay 
loam; common fine distinct yellowish brown (10YR 
5/4) mottles; weak fine prismatic structure parting to 
weak fine subangular blocky; friable; nearly continu- 
ous light gray (10YR 7/2) silt coatings on faces of 
peds; few thin dark clay films; few reddish soft 
oxides; medium acid; gradual smooth boundary. 

C1—47 to 60 inches; mottled dark gray (10YR 4/1) and 
grayish brown (2.5Y 5/2) light silty clay loam; mas- 
sive; friable; common light gray (10YR 7/2) silt coat- 
ings on vertical cleavages; few reddish soft oxides; 
medium acid. 


The solum ranges from 45 inches to more than 60 
inches in thickness. The A1 horizon ranges from very 
dark gray (10YR 3/1) to very dark grayish brown (10YR 
3/2). It is 6 to 10 inches thick. The A2 horizon is 6 to 12 
inches thick. The B2t horizon is typically light silty clay 
loam but ranges to medium silty clay loam. The clay 
content of the B2 horizon ranges from about 30 to 35 
percent. Koszta soils show evidence of stratification in a 
few places at a depth below 40 inches because lenses 
of different colors or textures are in the profile. 


Landes series 


The Landes series consists of well drained soils on 
first bottoms near the stream channels. These soils 
formed in recent stratified sandy alluvium, and vegetation 
has not influenced formation. Slope ranges from 0 to 2 
percent. The Landes soils are likely to be flooded in 
periods of high rainfall and receive deposits of coarse- 
textured material. These soils are outside the defined 
range of the Landes series because they have no mollic 
epipedon. The difference, however, does not alter their 
use and behavior. 

Typical pedon of Landes sandy loam, 0 to 2 percent 
slopes, 640 feet south and 390 feet east of the. NW 
corner of sec. 7, T. 68 N., В. 3 W.: 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
fine granular structure; friable; numerous roots; neu- 
tral; abrupt smooth boundary. 

A12—8 to 12 inches; very dark grayish brown (10YR 3/ 
2) and dark grayish brown (10YR 4/2) sandy loam, 
grayish brown (10YR 5/2) and light brownish gray 
(10YR 6/2) dry; weak fine and medium granular 
structure; friable; few roots; neutral; clear smooth 
boundary. 


SOIL SURVEY 


C1—12 to 22 inches; dark grayish brown (10YR 4/2) and 
grayish brown (10YR 5/2) sandy loam; massive; 
very friable; neutral; clear smooth boundary. 

C2—22 to 27 inches; pale brown (10YR 6/3) loamy fine 
sand; single grain; very friable; neutral; abrupt 
smooth boundary. 

C3—27 to 30 inches; very dark grayish brown (10YR 3/ 
2) silt loam; few fine faint brown (7.5YR 4/4) mot- 
tles; weak fine subangular blocky structure; friable; 
neutral; abrupt smooth boundary. 

C4—30 to 58 inches; stratified very dark grayish brown 
(10YR 3/2) and light brownish gray (10YR 6/2) silt 
loam and fine sandy loam; few lenses of brown 
(7.5YR 4/4); massive with horizontal cleavages; fri- 
able; most strata are 1/8 to 1/4 of an inch thick; 
neutral; abrupt smooth boundary. 

C5—58 to 70 inches; very dark grayish brown (10YR 3/ 
2) loam; massive; friable; neutral. 


The Landes soils are highly stratified in the upper 3 to 
5 feet, and they range from very dark gray (10YR 3/1) to 
pale brown (10YR 6/3). The A horizon and upper part of 
the C horizon to a depth of 22 inches typically are sandy 
loam, but they range from sandy loam to fine sandy 
loam. Some strata of silt loam are in the C horizon, 
generally at a depth of 27 to 58 inches. Thin strata of 
coarser or finer material are at this depth in some 
places. 


Lawler series 


The Lawler series consists of somewhat poorly 
drained, nearly level soils on low benches along the 
major rivers. They formed in 32 to 40 inches of loamy 
material over loamy sand or sand. The native vegetation 
was prairie grasses. Slope ranges from 0 to 2 percent. 

Typical pedon of Lawler loam, 32 to 40 inches to sand 
and gravel, O to 2 percent slopes, 2,590 feet north and 
160 feet west of the SE corner of sec. 20, T. 68 N., R. 3 
W.: 


Ар—0 to 8 inches; very dark gray (10YR 3/1) loam; 
moderate fine granular structure; friable; medium 
acid; clear smooth boundary. 

A12—8 to 13 inches; very dark gray (10YR 3/1) loam; 
moderate fine granular structure; friable; slightly 
acid; gradual clear boundary. 

A13—13 to 17 inches; very dark gray (10YR 3/1) loam 
mixed with very dark grayish brown (10YR 3/2) loam 
in lower part; weak very Ппе subangular blocky 
structure; friable; slightly acid; clear smooth bound- 
ary. 

B1—17 to 21 inches; mottled very dark grayish brown 
(10YR 3/2) and dark grayish brown (10YR 4/2) 
loam; few fine faint mottles of dark brown (7.5YR 3/ 
2); very dark grayish brown (10YR 3/2) kneaded; 
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weak very fine subangular blocky structure; friable; 
medium acid; gradual smooth boundary. 

B21—21 to 27 inches; dark grayish brown (10YR 4/2) 
loam; common fine faint mottles of grayish brown 
(10YR 5/2) and dark brown (7.5YR 3/2); moderate 
very fine subangular blocky structure; friable; 
medium acid; gradual smooth boundary. 

B22—27 to 33 inches; mottled dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) loam; common 
fine faint mottles of grayish brown (2.5Y 5/2) and 

` few fine distinct mottles of strong brown (7.5YR 5/ 
6); weak very fine subangular blocky structure; fri- 
able; medium acid; gradual smooth boundary. 

1183—33 to 38 inches; mottled dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) sandy loam; 
common fine faint mottles of grayish brown (2.5Y 5/ 
2) and dark brown (7.5YR 3/2); weak very fine su- 
bangular blocky structure; very friable; medium acid; 
clear smooth boundary. 

ІС1--38 to 46 inches; mottled dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) loamy sand; 
common fine faint mottles of very dark grayish 
brown (10YR 3/2); single grain; loose; slightly acid; 
clear smooth boundary. 

11C2—48 to 60 inches; mottled dark brown (7.5YR 4/2) 
and strong brown (7.5YR 5/6) fine sandy loam; 
common fine faint mottles of gray (10YR 5/1); mas- 
Sive; very friable; few fine segregations of black 
(10YR 2/1) manganese oxides; slightly acid; gradual 
smooth boundary. 


Depth to coarse textures ranges from 24 to 42 inches. 
The А horizon ranges from 12 to 18 inches in thickness, 
although in some areas a color value of 3 extends to a 
depth of 24 inches. The B horizon ranges from loam to 
sandy loam. It is typically dark grayish brown (10YR to 
2.5YR 4/2) and has mottles that are high in chroma. 


Lawson series 


The Lawson series consists of somewhat poorly 
drained, nearly level soils on first bottoms. These soils 
formed in silty alluvium. The native vegetation was prairie 
grasses. Slope ranges from 0 to 2 percent. 

Typical pedon of Lawson silt loam, O to 2 percent 
slopes, 440 feet south and 260 feet west of the NE 
corner of NW1/4NW1/4 sec. 3, T. 65 N., R. 6 W.: 


Ар—0 to 10 inches; very dark gray (10YR 3/1) heavy silt 
loam, grayish brown (10YR 5/2) dry, very dark gray- 
ish brown (10YR 3/2) kneaded; moderate fine su- 
bangular blocky structure parting to moderate fine 
granular; friable; neutral; clear smooth boundary. 

A12—10 to 19 inches; black (10YR 2/1) heavy silt loam; 
moderate fine and very fine subangular blocky struc- 
ture; friable; neutral; gradual smooth boundary. 
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A13—19 to 29 inches; very dark gray (10YR 3/1) heavy 
silt loam; moderate fine subangular blocky structure; 
friable; neutral; gradual smooth boundary. 

А14--29 to 36 inches; very dark grayish brown (10YR 3/ 
2) heavy silt loam; moderate fine subangular blocky 
structure; friable; neutral; gradual smooth boundary. 

С1--36 to 46 inches; very dark grayish brown (10YR 3/ 
2) heavy silt loam; moderate fine prismatic structure 
parting to moderate fine and very fine subangular 
blocky; few fine sand coatings on faces of peds; 
neutral; gradual smooth boundary. 

C2—46 to 60 inches; very dark grayish brown (10YR 3/ 
2) heavy silt loam; weak medium prismatic and su- 
bangular blocky structure; friable; few fine sand. 
coatings on faces of peds; neutral. 


The solum ranges from about 36 to 60 inches in thick- 
ness. The A horizon ranges from very dark gray (10YR 
3/1) to very dark grayish brown (10YR 3/2), and there is 
no evidence of stratification. The A horizon is typically 
silt loam low in content of sand, but it ranges to light silty 
clay loam. The B horizon ranges from very dark gray to 
dark grayish brown. It is typically silt loam but ranges to 
light silty clay loam. 


Lindley series 


The Lindley series consists of well drained soils on the 
rounded ends of narrow ridgetops and irregular, complex 
side slopes on uplands. These soils formed in slightly 
weathered glacial till. The native vegetation was forest. 
Slope ranges from 9 to 40 percent. 

Typical pedon of uneroded Lindley loam from an area 
of Lindley loam, 18 to 25 percent slopes, moderately 
eroded, 150 feet east and 150 feet north of the SW 
corner of SE1/4SE1/4 sec. 5, T. 67 N., R. 7 W.: 


А1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate fine 
granular structure; friable; neutral; abrupt smooth 
boundary. 

A21—2 to 6 inches; (10YR 5/3) loam, very pale brown 
(10YR 7/3) dry; moderate thin platy structure; fri- 
able; medium acid; clear smooth boundary. 

A22—8 to 11 inches; yellowish brown (10YR 5/4) loam; 
moderate fine and very fine subangular blocky struc- 
ture; friable; few thin discontinuous silt coatings on 
faces of peds; medium acid; clear smooth boundary. 

B1—11 to 16 inches; yellowish brown (10YR 5/4) heavy 
loam; moderate fine subangular blocky structure; fri- 
able; nearly continuous very pale brown (10YR 7/3) 
silt coatings on faces of peds; few small pieces of 
gravel; strongly acid; clear smooth boundary. 

B21t—16 to 24 inches; yellowish brown (10YR 5/6) 
heavy clay loam; moderate fine and medium suban- 
gular blocky structure; firm; thick discontinuous pale 
brown (10YR 6/3) silt and sand coatings on faces of 
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peds; thin discontinuous brown (10YR 4/3) clay 
films; common pebbles; strongly acid; gradual 
smooth boundary. 

B22t—24 to 37 inches; yellowish brown (10YR 5/6) clay 
loam; moderate fine and medium subangular blocky 
structure; firm; thick discontinuous pale brown (10YR 
6/3) silt and sand coatings on faces of peds; thick 
discontinuous brown (7.5YR 4/4) clay films; 
common pebbles; strongly acid; gradual smooth 
boundary. 

B31t—37 to 48 inches; yellowish brown (10YR 5/4) clay 
loam; few fine faint light brownish gray (2.5Y 6/2) 
mottles; moderate medium subangular blocky struc- 
ture; firm; thick discontinuous pale brown (10YR 6/ 
3) silt and sand coatings on peds; thick discontinu- 
ous brown (7.5YR 4/4) clay films; common pebbles; 
few dark soft oxides; strongly acid; gradual smooth 
boundary. 

B321—48 to 62 inches; yellowish brown (10YR 5/4) clay 
loam; few fine faint light brownish gray (2.5Y 6/2) 
mottles; weak medium subangular blocky structure; 
firm; thick discontinuous pale brown (10YR 6/3) silt 
and sand coatings on peds; thick discontinuous 
brown (7.5YR 4/4) clay films; common pebbles; few 
dark soft oxides; strongly acid. 


The A1 horizon is very dark grayish brown (10YR 3/2) 
or dark grayish brown (10YR 4/2) loam or light clay 
loam. It is 2 to 7 inches thick and is neutral to strongly 
acid. The A2 horizon ranges from loam to light clay 
loam. It is 4 to 9 inches thick and ranges from medium 
acid to strongly acid. The B2t horizon ranges from yel- 
lowish brown (10YR 5/6) to brown (10YR 3/4). It is 
medium to heavy clay loam. It is 20 to 24 inches thick 
and is medium acid to strongly acid. 


Lineville series 


The Lineville series consists of moderately well 
drained to somewhat poorly drained soils on narrow rid- 
getops. These soils formed in leached loess 10 to 20 
inches thick over water-sorted sediment and weathered 
glacial till. The native vegetation was grasses and trees. 
Slope ranges from 5 to 9 percent. These soils are out- 
side the defined range of the Lineville series because 
they do not have hues of 7.5YR and 5YR and are more 
clayey. These differences, however, do not alter their 
use and behavior. 

Typical pedon of Lineville silt loam, 5 to 9 percent 
slopes, moderately eroded, 810 feet south and 350 feet 
west of the NE corner of SE1/4NE1/4 sec. 4, T. 67 N., 
R. 6 W.: 


Ар--0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; friable; neutral; abrupt 
smooth boundary. 
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A2—6 to 14 inches; brown (10YR 4/3) silt loam, brown 
(10YR 5/3) dry; moderate very fine subangular 
blocky structure; friable; medium acid; clear smooth 
boundary. 

Bi—14 to 18 inches; brown (10YR 5/3) light silty clay 
loam; few fine faint yellowish brown (10YR 5/4) mot- 
tles; moderate and strong fine and very fine suban- 
gular blocky structure; friable; few sand grains; 
nearly continuous light gray (10YR 7/2) silt coatings 
on faces of peds; medium acid; clear smooth bound- 
ary. | 

1821—18 to 27 inches; brown (10YR 5/3) silty clay 
loam; few fine faint yellowish brown (10YR 5/4) mot- 
tles; moderate fine subangular blocky structure; fri- 
able; numerous sand grains; few discontinuous light 
gray (10YR 7/2) silt coatings on faces of peds; few 
dark soft oxides; medium acid; gradual smooth 
boundary. 

ІІВ22--27 to 34 inches; brown (10YR 5/3) heavy silty 
clay loam; few fine faint yellowish brown (10YR 5/6) 
mottles; moderate fine and medium subangular 
blocky structure; friable; many sand grains; few soft 
dark oxides; slightly acid; gradual smiooth boundary. 

IIB23tg—34 to 41 inches; grayish brown (10YR 5/2) clay 
loam; common fine distinct strong brown (7.5YR 5/ 
6) mottles; and few fine distinct yellowish red (5YR 
5/6) mottles; moderate fine subangular blocky struc- 
ture; firm; few small stones at a depth of 40 inches; 
dark grayish brown (10YR 4/2) clay films in root 
channels; few soft. dark oxides; neutral; gradual 
smooth boundary. 

IIIB24tg—41 to 48 inches; mottled grayish brown (10YR 
5/2) and yellowish brown (10YR 5/6) clay; few fine 
prominent red (2.5Y 4/6) mottles and common fine 
faint gray (10YR 5/1) mottles; moderate fine suban- 
gular blocky structure; firm; thick discontinuous clay 
films; few soft dark oxides; neutral; gradual smooth 
boundary. 

HIB25tg—48 to 60 inches; mottled gray (10YR 5/1) and 
yellowish brown (10YR 5/6) clay; few fine prominent 
red (2.5Y 4/6) mottles; common fine faint grayish 
brown (10YR 5/2) mottles; moderate medium su- 
bangular blocky structure; firm; thick discontinuous 
clay films; few soft dark oxides; neutral. 


The Ар horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 10 inches in thickness. The A2 horizon ranges from 
dark grayish brown (10YR 4/2) to brown (10YR 5/3). It 
ranges from 4 to 8 inches in thickness. The IIB2t has a 
maximum accumulation of clay of 28 to 35 percent and 
is high in content of sand. The pedisediment of the IIB 
horizon ranges from 18 to 28 inches in thickness. The 
WB horizon or paleosol is at a depth of 24 to 48 inches. 
The content of clay in the IIIB horizon ranges from 38 to 
50 percent. 
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Mahaska series 


The Mahaska series consists of somewhat poorly 
drained soils on uplands, commonly on slightly higher 
areas of the broad divides. These soils formed in 
leached loess. The native vegetation was prairie 
grasses. Slope ranges from 1 to 3 percent. 

Typical pedon of Mahaska silt loam, 1 to 3 percent 
slopes, 35 feet east and 175 feet south of the NW 
corner of sec. 34, T. 69 М. В. 5 W.: - 


Ар--0 to 7 inches; black (10YR 2/1) silt loam; moderate 
very fine granular structure; friable; neutral; abrupt 
smooth boundary. 

А12--7 to 16 inches; black (10YR 2/1) and very dark 
gray (10YR 3/1) silt loam; moderate fine granular 

structure; friable; medium acid; clear smooth bound- 

ary. 

АЗ--16 to 21 inches; very dark gray (10YR 3/1) light 
silty clay loam; moderate fine granular structure; 
slightly firm; strongly acid; clear smooth boundary. 

B1—21 to 27 inches; very dark gray (10YR 3/1) heavy 
silty clay loam; many fine strong brown (7.5YR 5/6) 
mottles; moderate fine subangular blocky structure; 
slightly firm; strongly acid; gradua! smooth boundary. 

B21t—27 to 32 inches; dark grayish brown (2.5Y 4/2) 
light silty clay, faces of peds very dark gray (10YR 
3/1); many fine strong brown (7.5YR 5/6) mottles; 
moderate medium prismatic and strong fine suban- 
gular blocky structure; firm; thick clay films on faces 
of peds; medium acid; gradual smooth boundary. 

B22t—32 to 38 inches; dark grayish brown (2.5Y 4/2) 
heavy silty clay loam; many fine strong brown 
(7.5YR 5/6) mottles; moderate medium prismatic 
and strong medium subangular blocky structure; 
very firm; very dark gray (10YR 3/1) clay films on 
some prism faces and in channels; thick continuous 
clay films. 

B231—38 to 45 inches; mixed dark grayish brown (2.5Y 
4/2) and olive brown (2.5Y 4/3) silty clay loam; 
moderate medium prismatic and moderate medium 
subangular blocky structure; firm; very dark gray 
(10YR 3/1) clay and organic coatings on faces of 
some prisms; continuous clay films on faces of 
peds, slightly thinner than in B22t horizon; medium 
acid; gradual smooth boundary. 

83—45 to 58 inches; grayish brown (2.5Y 5/2) light silty 
clay loam; common coarse strong brown (7.5YR 5/ 
6) and yellowish brown (10YR 5/6) mottles; com- 
pound weak medium prismatic and weak coarse su- 
bangular blocky structure; firm; very dark gray (10YR 
3/1) clay and organic coatings on 10 to 20 percent 
of faces of prisms; discontinuous clay films on peds 
and in channels; many manganese specks; medium 
acid; gradual smooth boundary. 

C1—58 to 72 inches; grayish brown (2.5Y 5/2) silt loam; 
common coarse strong brown mottles; massive; 
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slightly firm; few very dark gray (10YR 3/1) clay and 
organic coatings in vertical channels and on vertical 
faces of peds; neutral. 


The solum ranges from 50. inches to: 60 or more 
inches in thickness. The A horizon ranges from black 
(10YR 2/1) to very dark grayish brown (ТОМА 3/2). It is 
12 to 24 inches thick. The B2t horizon ranges from dark 
grayish brown (10YR 4/2) to grayish brown (2.5Y 5/2). It 
ranges from heavy silty clay loam to light silty clay. The 
clay content ranges from 36 to 42 percent in the zone of 
maximum accumulation. The depth to clayey glacial till 
ranges from 7 to 10 feet. 


Marshan series 


The Marshan series consists of poorly drained, nearly 
level soils on low benches along the major rivers. These 
soils formed in moderately fine textured alluvium that is 


- about 30 to 48 inches thick over coarse material. The 


native vegetation was prairie grasses, sedges, and other 
water-tolerant plants. Slope ranges from 0 to 2 percent. 
The Marshan soils are outside the defined range of the 
series because the transition to contrasting horizons is 
more than 5 inches and the B2t horizon is more clayey 
than typical. These differences, however, do not affect 
the use and behavior of these soils. 

Typical pedon of Marshan clay loam, deep, 0 to 2 
percent slopes, 650 feet west and 100 feet south of the 
NE corner of sec. 28, T. 68 М., В. 3 W.: 


А1—0 to 10 inches; black (10YR 2/1) light clay loam, 
dark gray (10YR 4/1) dry; moderate fine granular 
structure; friable; few coarse sand grains; neutral; 
clear smooth boundary. 

A3—10 to 19 inches; very dark gray (10YR 8/1) light 
clay loam; common fine faint very dark grayish 
brown (2.5Y 3/2) mottles; moderate fine granular 
and subangular blocky structure; friable; common 
fine reddish soft oxides; common fine and medium 
dark hard concretions; common coarse sand grains; 
neutral; clear smooth boundary. 

B1—19 to 23 inches; mottled dark grayish brown (2.5Y 
4/2) and very dark gray (10YR 3/1) clay loam; mod- 
erate fine subangular blocky structure; friable; 
common fine reddish soft oxides; common fine dark 
hard concretions; common coarse sand grains; 
slightly acid; clear smooth boundary. 

B21t—23 to 28 inches; mottled dark grayish brown (2.5Y 
4/2) and dark gray (10YR 4/1) clay loam; common 
fine prominent strong brown (7.5YR 5/8) mottles; 
moderate medium subangular blocky structure; fri- 
able; common fine reddish soft oxides; few fine and 
medium dark hard concretions; common coarse 
sand grains; few thin discontinuous clay films; slight- 
ly acid; gradual smooth boundary. 
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B22t—28 to 35 inches; mottled grayish brown (2.5Y 5/2) 
and strong brown (7.5YR 5/8) clay loam; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; friable; many fine red- 
dish soft oxides; few fine and medium dark hard 
concretions; common coarse sand grains; nearly 
continuous dark gray (10YR 4/1) clay films on faces 
of prisms; slightly acid; gradual smooth boundary. 

B3t—35 to 42 inches; mottled grayish brown (2.5Y 5/2) 
and yellowish red (БҮН 5/8) heavy sandy loam; few 
fine faint dark reddish brown (5YR 3/4) mottles; 
weak medium subangular blocky structure; friable; 
few fine and medium dark hard concretions; many 
coarse sand grains and few pieces of gravel; thin 
discontinuous clay films on faces of peds; slightly 
acid; gradual smooth boundary. 

IIC1—42 to 50 inches; grayish brown (2.5Y 5/2) sand; 
common medium prominent dark reddish brown 
(5YR 3/4) mottles and few fine prominent yellowish 
red (5YR 5/8) mottles; massive; very friable; many 
coarse sand grains and common pieces of gravel; 
slightly acid; gradual smooth boundary. 

ІС2--50 to 60 inches; light brownish gray (2.5Y 6/2) 
sand; few medium prominent dark reddish brown 
(5YR 3/2) mottles and few medium distinct brown 
(10YR 4/3) mottles; massive; loose; common coarse 
sand grains; slightly acid. 


Thickness of solum and depth to material ІІ are typi- 
cally 36 to 42 inches but range from 30 to 48 inches. 
The A horizon ranges from black (N 2/0) to very dark 
gray (10YR 3/1) in color and from 15 to 24 inches in 
thickness. It is typically clay loam but ranges to loam or 
silty clay loam high in content of sand. The upper part of 
the IIC horizon is clay loam or sandy in some places, but 
loamy sand or sand is between depths of 30 and 48 
inches. 


Niota series 


The Niota series consists of poorly drained soils on 
high benches along the major rivers and streams. These 
soils formed in fine-textured alluvium. The native vegeta- 
tion was grasses and trees. Slope ranges from © to 14 
percent. The soils are outside the defined range of the 
Niota series because the control section is very fine. 
This difference, however, does not alter the use and 
behavior of these soils. 

Typical pedon of Niota silty clay loam, 0 to 2 percent 
slopes, 100 feet south and 25 feet west of the NE 
corner of NW1/4NW1/4 sec. 7, T. 68 N., В. 3 W.: 


А1--0 to 8 inches; very dark gray (10YR 3/1) light silty 
clay loam, gray (10YR 6/1) dry; cloddy; firm; neutral; 
clear smooth boundary. 

A2—8 to 15 inches; dark gray (10YR 4/1) heavy silt 
loam, grayish brown (10YR 5/2) dry, dark grayish 
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brown (10YR 4/2) kneaded; moderate fine subangu- 
lar blocky structure; friable; nearly continuous silt 
coatings on faces of peds; strongly acid; clear 
smooth boundary. 

B21t—15 to 24 inches; dark grayish brown (10YR 4/2) 
heavy clay; weak fine subangular blocky structure; 
firm; thick discontinuous clay films; few hard concre- 
tions; very strongly acid; gradual smooth boundary. 

B22t—24 to 31 inches; grayish brown (10YR 5/2) clay; 
weak medium subangular blocky structure; firm; few 
thick clay films; few hard concretions; strongly acid; 
gradual smooth boundary. 

B23t—31 to 35 inches; grayish brown (10YR 5/2) heavy 
silty clay; few fine distinct yellowish brown (10YR 5/ 
6) mottles; weak medium subangular blocky struc- 
ture; firm; few thin discontinuous clay films; few hard 
concretions; strongly acid; gradual smooth boundary. 

B31t—35 to 45 inches; grayish brown (2.5Y 5/2) heavy 
silty clay; common fine distinct yellowish brown 
(10YR 5/8) mottles; weak coarse subangular blocky 
structure; firm; few discontinuous clay films; few 
hard concretions; medium acid; gradual smooth 
boundary. 

B32t—45 to 60 inches; grayish brown (2.5Y 5/2) silty 
clay; few fine distinct dark brown (7.5YR 3/2) and 
strong brown (7.5YR 5/6) mottles and common fine 
distinct yellowish brown (10YR 5/4, 5/6, and 5/8) 
mottles; weak medium prismatic structure; firm; few 
hard concretions and soft oxides; few streaks of 
reddish brown (БҮҢ 4/3) clay; few thin clay films; 
medium acid. 


The solum ranges from 48 inches to more than 60 
inches in thickness. The A1 horizon ranges from very 
dark gray (10YR 3/1) to very dark grayish brown (10YR 
3/2). It ranges from heavy silt loam to light silty clay 
loam. The horizon is 6 to 9 inches thick. The A2 horizon 
ranges from dark gray (10YR 4/1) to grayish brown 
(10YR 5/2). It ranges from silt loam to light silty clay 
loam. The horizon is 6 to 10 inches thick. The Ва 
horizon ranges from dark gray (10YR 4/1) to light brown- 
ish gray (10YR 6/2). It ranges from 15 to 30 inches in 
thickness. 


Nodaway series 


The Nodaway series consists of moderately well 
drained soils on first bottoms near the main channel of 
the streams and rivers. These soils formed in recent 
deposits of silty alluvium. Each flood deposits fresh sedi- 
ment on the surface. Slope ranges from 0 to 2 percent. 

Typical pedon of Nodaway silt loam, 0 to 2 percent 
slopes, 475 feet west of the SE corner of NW1/4NE1/4 
sec. 31, T. 65 М., В. 5 W: 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; moder- 
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ate fine granular structure; friable; neutral; clear 
smooth boundary. 

C1—8 to 42 inches; stratified dark grayish brown (10YR 
4/2), grayish brown (10YR 5/2), and very dark gray- 
ish brown (10YR 3/2) silt loam; massive with some 
horizontal cleavage; friable; thin strata of fine and 
very fine sand; neutral; clear smooth boundary. 

C2—42 to 60 inches; very dark grayish brown (10YR 3/ 
2) silt loam; few fine faint brown (10YR 5/3) mottles; 
moderate fine angular and subangular blocky struc- 
ture; friable; neutral. 


The A horizon ranges from very dark gray (10YR 3/2) 
to dark grayish brown (10YR 4/2). It is 6 to 10 inches 
thick. The C horizon ranges from very dark grayish 
brown (10YR 3/2) to pale brown (10YR 6/3). It ranges 
from silt loam to very fine sand that has thin strata of 
fine sand. Some platy structure is evident in most pro- 
files. The platy structure is generally caused by stratifica- 
tion of relatively recent deposits of the material. If mot- 
tles occur, they are at a depth of 10 to 24 inches and 
are few, fine, and faint. The occurrence of mottles de- 
pends on the frequency and duration of overflow. The 
solum ranges from slightly acid to neutral. 


Nordness series 


The Nordness series consists of shallow, well drained 
soils on upland side slopes and escarpments of terraces 
of the major streams and rivers. These soils formed in 5 
to 18 inches of silty material underlain by limestone bed- 
rock. The native vegetation was trees. Slope ranges 
from 9 to 30 percent. 

Typical pedon of Nordness silt loam, 9 to 18 percent 
slopes, 310 feet north and 690 feet west of the SE 
corner of NW1/4 sec. 20, T. 67 М., А. 7 W.: 


А1—0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate fine 
granular structure; friable; neutral; clear smooth 
boundary. 

A2—7 to 11 inches; 80 percent dark grayish brown 
(10YR 4/2) and 20 percent brown (10YR 4/3) silt 
loam, brown (10YR 5/3) dry; moderate medium platy 
structure parting to moderate very fine subangular 
blocky; friable; few thin silt coatings on faces of 
peds; medium acid; clear smooth boundary. 

B2t—11 to 16 inches; mottled brown (10YR 4/3) and 
dark yellowish brown (10YR 4/4) silty clay loam; 
moderate fine angular and subangular blocky struc- 
ture; firm; thin discontinuous clay films on ped faces; 
few dark soft oxides; medium acid; abrupt smooth 
boundary. 

liR—16 inches; hard level-bedded limestone. 


The A1 horizon ranges from very dark grayish brown 
(10YR 3/4) to dark grayish brown (10YR 4/2). It is 4 to 8 
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inches thick and ranges from medium acid to neutral. 
The A2 horizon ranges from dark grayish brown (10YR 
4/3) to yellowish brown (10YR 5/4). It is 4 to 8 inches 
thick. The B2t horizon ranges from dark grayish brown 
(10YR 4/2) to yellowish brown (10YR 5/4). It ranges 
from light to medium silty clay loam. The horizon is 4 to 
8 inches thick. 


Okaw series 


The Okaw series consists of poorly drained soils on 
low second bottoms along the major streams. These 
soils formed in silty alluvium. The native vegetation was 
trees. Slope ranges from 0 to 3 percent. 

Typical pedon of Okaw silt loam, О to 3 percent 
slopes, 850 feet east and 50 feet south of the NW 
corner of SE1/4 sec. 18, T. 67 N, В. 6 W: 


Ар--0 to 5 inches; dark grayish brown (10YR 4/2) silt 
loam; cloddy; friable; slightly acid; abrupt smooth 
boundary. 

А2--5 to 10 inches; light brownish gray (2.5Y 6/2) silt 
loam; few fine faint yellowish brown (10YR 5/4) mot- 
tles; weak thin platy and moderate fine subangular 
blocky structure; friable; few fine dark oxides; dis- 
continuous silt coatings on faces of peds; very 
strongly acid; abrupt smooth boundary. 

B21tg—10 to 18 inches; mottled grayish brown (2.5Y 5/ 
2) and dark grayish brown (10YR 4/2) silty clay; 
common fine faint brown to dark brown (7.5YR 4/4) 
mottles; moderate fine and very fine subangular 
blocky structure; firm; few fine dark oxides; discon- 
tinuous silt coatings on faces of peds in upper part; 
very strongly acid; gradual smooth boundary. 

B221g—18 to 25 inches; light brownish gray (2.5Y 6/2) 
light silty clay; many fine distinct brown to dark 
brown (7.5YR 4/4) mottles; weak to moderate 
medium subangular blocky structure; firm; few fine 
dark oxides; few discontinuous clay films; very 
strongly acid; gradual smooth boundary. 

B23tg—25 to 32 inches; light brownish gray (2.5Y 6/2) 
heavy silty clay loam; common fine distinct yellowish 
red (5YR 4/6) mottles; weak medium subangular 
blocky structure; firm; few fine dark oxides; few thin 
discontinuous clay films; strongly acid; gradual 
smooth boundary. 

B31tg—32 to 40 inches; light brownish gray (2.5Y 6/2) 
silty clay loam; common fine distinct yellowish red 
(5УВ 4/6) mottles; weak medium subangular blocky 
structure; few fine dark oxides; few thin discontinu- 
ous clay films; slightly acid; gradual smooth bound- 
ary. 

C1—40 to 46 inches; light brownish gray (2.5Y 6/2) light 
silty clay loam; many fine distinct dark yellowish 
brown (10YR 4/4) mottles; massive; firm; few fine 
dark oxides; slightly acid; gradual smooth boundary. 
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C2—46 to 54 inches; light brownish gray (2.5Y 6/2) light 
silty clay loam; many fine distinct dark yellowish 
brown (10YR 4/4) mottles; massive; firm; slightly 
acid; gradual smooth boundary. 

ПС—54 to 60 inches; mottled light brownish gray (2.5Y 
6/2) and brown to dark brown (7.5YR 4/2) light clay 
loam; massive; friable; few fine dark oxides; slightly 
acid. 


The solum ranges from 40 inches to more than 55 
inches in thickness. The Ap horizon is dark grayish 
brown (10YR 4/2) but ranges to very dark grayish brown. 
It is 3 to 7 inches thick. The A2 horizon ranges from 
grayish brown (10YR 5/2) to light gray (2.5Y 7/2). It is 4 
to 8 inches thick. The B2tg horizon ranges from light to 
medium silty clay that is about 40 to 48 percent clay. 


Pershing series 


The Pershing series consists of somewhat poorly 
drained to moderately well drained soils on convex, short 
slopes and summits of upland ridges and stream bench- 
es. These soils formed in loess. The native vegetation 
was mixed prairie grasses and deciduous trees. Slope 
ranges from 2 to 9 percent. 

Typical pedon of Pershing silt loam, 2 to 5 percent 
slopes, 920 feet south and 320 feet east of the NW 
corner of sec. 13, T. 68 N., R. 7 W.: 


А1—0 to 8 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry, same color as matrix kneaded; 
moderate fine granular structure; friable; medium 
acid; clear smooth boundary. 

A21—8 to 11 inches; mottled very dark gray (10YR 3/1) 
and dark grayish brown (10YR 4/2) silt loam, light 
brownish gray (10YR 6/2) dry, dark grayish brown 
(10YR 4/2) kneaded; few fine faint brown (10YR 4/ 
3) mottles; moderate medium platy structure parting 
to moderate fine granular, friable; medium acid; clear 
smooth boundary. 

A22—11 to 17 inches; dark grayish brown (10YR 4/2) 
light silty clay loam, grayish brown (10YR 5/2) dry, 
brown (10YR 4/3) kneaded; few fine faint brown 
(10YR 4/3) mottles; moderate very fine subangular 
blocky structure; friable; common hard concretions; 
strongly acid; clear smooth boundary. 

B1—17 to 19 inches; dark grayish brown (10YR 4/2) 
silty clay loam; few fine faint yellowish brown (10YR 
5/4) mottles; moderate fine subangular blocky struc- 
ture; firm; common hard concretions; common dis- 
continuous silt coatings on faces of peds; strongly 
acid; clear smooth boundary. 

B21t—19 to 27 inches; grayish brown (2.5Y 5/2) light 
silty clay; common fine distinct yellowish brown 
(10YR 5/4 and 5/6) and few fine distinct strong 
brown (7.5YR 5/6) mottles; moderate fine and 
medium subangular blocky structure; very firm; 
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common hard concretions; few discontinuous clay 
films; medium acid; gradual smooth boundary. 

B221—27 to 34 inches; olive gray (5Y 5/2) light silty clay; 
common fine distinct yellowish brown (10YR 5/6) 
and few fine distinct strong brown (7.5YR 5/6) mot- 
tles; moderate medium subangular blocky structure; 
firm; common hard concretions; few discontinuous 
clay films; few black (10YR 2/1) clay fills in root 
channels; slightly acid; gradual smooth boundary. 

B31t—34 to 42 inches; light olive gray (5Y 6/2) silty clay 
loam; common fine distinct yellowish brown (10YR 
5/6) and few fine distinct strong brown (7.5YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; firm; common hard concretions; few black 
(10YR 2/1) clay fills in root channels; slightly acid; 
gradual smooth boundary. 

B321—42 to 52 inches; light olive gray (5Y 6/2) silty clay 
loam; common fine distinct yellowish brown (10YR 
5/6) and common fine prominent strong brown 
(7.5YR 5/6) mottles; weak medium subangular 
blocky structure; firm; common hard concretions; 
few black (10YR 2/1) clay fills in root channels; 
slightly acid; gradual smooth boundary. 

С--52 to 68 inches; mottled light olive gray (5Y 6/2) and 
yellowish brown (10YR 5/4) light silty clay loam; few 
fine prominent dark brown (7.5YR 4/4) mottles; 
massive; firm; few hard concretions; neutral. 


The A1 horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 10 inches in thickness. The A2 horizon ranges from 
very dark gray (10YR 3/1) and dark grayish brown 
(10YR 4/2) to grayish brown (10YR 5/2). It ranges from 
0 to 10 inches in thickness. The B2tg horizon ranges 
from dark grayish brown (10YR 4/2) to olive gray (БҮ 5/ 
2). It ranges from light to medium silty clay. The gray 
subsoil colors are relict and related to deoxidized and 
leached weathering zones. The depth to the clayey gla- 
cial till ranges from 4 to 7 feet. 


Racoon series 


The Racoon series consists of poorly drained soils on 
bottom lands along the major streams. These soils 
formed in silty alluvium. The native vegetation was trees. 
Slope ranges from О to 2 percent. 

Typical pedon of Racoon silt loam, O to 2 percent 
slopes, 830 feet south and 280 feet east of the NW 
corner of NE1/4 sec. 14, T. 66 N., В. 6 W.: 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam; weak fine granular structure; friable; neutral; 
abrupt smooth boundary. 

A21—6 to 17 inches; light brownish gray (10ҮН 6/2) вій 
loam; common fine distinct strong brown (7.5YR 5/ 
6) mottles; moderate fine platy structure parting to 
moderate very fine subangular blocky; friable; few 
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discontinuous silt coatings on faces of peds; slightly 
acid; clear smooth boundary. 

A22—17 to 24 inches; grayish brown (10YR 5/2) heavy 
silt loam; many fine distinct yellowish brown (10YR 
5/6) mottles; moderate medium platy structure part- 
ing to moderate fine subangular blocky; friable; 

. common discontinuous silt coatings on faces of 
peds; strongly acid; clear smooth boundary. 

B21—24 to 36 inches; light brownish gray (10YR 6/2) 
light silty clay loam; many fine distinct yellowish 
brown (10YR 5/6) mottles; moderate fine subangu- 
lar blocky structure; friable; nearly continuous silt 
coatings on faces of peds; few soft oxides; strongly 
acid; gradual smooth boundary. 

B22—36 to 42 inches; mottled light brownish gray (10YR 
6/2) and yellowish brown (10YR 5/6) light silty clay 
loam; moderate fine subangular blocky structure; fri- 
able; nearly continuous silt coatings on faces of 
peds; few soft oxides; strongly acid; gradual smooth 
boundary. 

В23--42 to 50 inches; mottled light brownish gray (10YR 
6/2) and yellowish brown (10YR 5/6) heavy silt 
loam; weak fine and medium subangular blocky 
structure; friable; nearly continuous silt coatings on 
faces of peds; few soft oxides; strongly acid; gradual 
smooth boundary. 

B3—50 to 60 inches; mottled light brownish gray (10YR 
6/2) and yellowish brown (10YR 5/6) heavy silt 
loam; massive; friable; few discontinuous silt coat- 
ings on faces of peds; common coarse oxides; 
medium acid. . 


The solum ranges from 48 to 60 inches or more in 
thickness. The Ap horizon is commonly dark grayish 
brown (10YR 4/2) but ranges to very dark grayish brown 
(10YR 3/2). It is 3 to 7 inches thick. The A2 horizon 
ranges from grayish brown (10 YR 5/2) to light gray (2.5Y 
7/2). It is 12 to 24 inches thick. The B2 horizon ranges 
from 20 to 27 percent in clay content. 


Richwood series 


The Richwood series consists of well drained soils on 
low benches along the major rivers. These soils formed 
in silty alluvium. The native vegetation was prairie 
grasses. Slope ranges from 0 to 2 percent. 

Typical pedon of Richwood silt loam, O to 2 percent 
slopes, 45 feet south and 390 feet east of the NW 
corner of SW1/4 sec. 1, T. 67 N., В. 5 W.: 


Ар--0 to 8 inches; very dark brown (10YR 2/2) silt loam; 
moderate very fine granular structure; friable; neu- 
tral; clear smooth boundary. 

А12--8 to 13 inches; very dark brown (10YR 2/2) silt 
loam; moderate fine and very fine subangular blocky 
structure; friable; neutral; gradual smooth boundary. 
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A3—13 to 19 inches; very dark brown (10YR 2/2) and 
very dark grayish brown (10YR 3/2) silt loam; mod- 
erate fine subangular blocky structure; friable; neu- 
tral; clear smooth boundary. 

B1—19 to 24 inches; very dark grayish brown (10YR 3/ 
2) and brown (10YR 4/3) silt loam, very dark grayish 
brown (10YR 3/2) kneaded; moderate fine subangu- 
lar blocky structure; friable; neutral; gradual smooth 
boundary. 

B21t—24 to 31 inches; brown (10YR 4/3) and very dark 
grayish brown (10YR 3/2) heavy silt loam, brown 
(10YR 4/3) kneaded; moderate fine and medium 
subangular blocky structure; friable; thin discontinu- 
ous clay films; neutral; gradual smooth boundary. 

B22t—31 to 42 inches; brown (10YR 4/3) and very dark 
grayish brown (10YR 3/2) heavy silt loam, yellowish 
brown (10YR 5/4) kneaded; moderate medium su- 
bangular blocky structure; friable; thin dark grayish 
brown (10YR 4/2) discontinuous clay films; neutral; 
gradual smooth boundary. 

B31t—42 to 51 inches; yellowish brown (10YR 5/6) light 
silty clay loam high in content of sand; moderate 
fine subangular blocky structure; friable; thin discon- 
tinuous dark grayish brown (10YR 4/2) clay films; 
neutral; gradual smooth boundary. 

B32t—51 to 60 inches; yellowish brown (10YR 5/4) 
loam; weak fine subangular blocky structure; friable; 
thin discontinuous dark grayish brown (10YR 4/2) 
clay films; neutral. 


The solum ranges from 48 inches to more than 60 
inches in thickness. The A horizon ranges from black 
(10YR 2/1) to very dark grayish brown (10YR 3/2). | 
ranges from light to medium silt loam that in some 
places is high in content of sand. The horizon is 15 to 20 
inches thick. The B2t horizon ranges from medium silt 
loam to light silty clay loam; the clay content is about 20 
to 30 percent, and in places, the sand content is at the 
upper limit for silt loam. The B3t horizon is typically silt 
loam or light silty clay loam but ranges to loam. Sandy 
loam is below a depth of 48 inches in some places. 


Rinda series 


The Rinda series consists of poorly drained soils on 
low ridgetops, on side slopes, and in waterway coves. 
These soils formed in an exhumed clayey paleosol. The 
native vegetation was prairie grass and deciduous trees. 
Slope ranges from 5 to 14 percent. 

Typical pedon of Rinda silt loam, 5 to 9 percent 
slopes, 650 feet east and 300 feet north of the SW 
corner of NW1/4SW1/4 sec. 18, T. 68 N., В. 7 W: 


АР—0 to 7 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry, same color as matrix kneaded; 
moderate fine granular structure; friable; neutral; 
clear smooth boundary. 


78 


A2—7 to 13 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry, brown 
(10YR 4/3) kneaded; few fine faint very dark gray 
(10YR 3/1) mottles; moderate fine granular struc- 
ture; friable; common silt coatings on faces of peds; 
slightly acid; clear smooth boundary. 

B1—13 to 17 inches; dark grayish brown (10YR 4/2) 
silty clay loam; few fine faint dark brown (10YR 4/3) 
mottles; strong fine subangular blocky structure; 
firm; nearly continuous silt coatings on faces of 
peds; medium acid; abrupt smooth boundary. 

B21t—17 to 23 inches; dark grayish brown (10YR 4/2) 
clay; common fine distinct olive brown (2.5Y 4/6) 


mottles; moderate fine subangular blocky structure; - 


very firm; common thick discontinuous clay films; 
medium acid; gradual smooth boundary. 

B22t—23 to 30 inches; dark grayish brown (2.5Y 4/2) 
clay; few fine faint reddish brown (SYR 4/4) mottles; 
moderate medium subangular blocky structure; very 
firm; thick discontinuous clay films; slightly acid; 
gradual smooth boundary. 

B23t—30 to 38 inches; dark grayish brown (2.5Y 4/2) 
clay; common fine faint gray (10YR 5/1) and few 
fine distinct strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; very firm; thick 
discontinuous clay films; neutral; gradual smooth 
boundary. 

B241—38 to 48 inches; mottled gray (10YR 5/1) and 
yellowish brown (10YR 5/6) clay; few medium dis- 
tinct yellowish red (5YR 5/6) тоШев; weak medium 
subangular blocky structure; very firm; few thick clay 
films; neutral; gradual smooth boundary. 

B25t—48 to 60 inches; mottled dark gray (5Y 4/1) and 
gray (БҮ 5/1) clay; few fine distinct yellowish red 
(БУВ 5/6) motties; weak medium subangular blocky 
structure; firm; few thick clay films; neutral. 


The Ap horizon ranges from very dark gray (10YR 3/1) 
to very dark grayish brown (10YR 3/2). It ranges from 6 
to 10 inches in thickness. The A2 horizon ranges from 
dark grayish brown (10YR 4/2) to grayish brown (10YR 
5/2). It ranges from 4 to 8 inches in thickness. The A 
horizon formed in loess or silty sediment low in content 
of sand. The B2t horizon ranges from silty clay to clay. It 
ranges from 48 to 60 inches in thickness. 


Rushville series 


The Rushville series consists of poorly drained and 
very poorly drained soils on narrow, flat upland ridgetops 
and on high, loess-covered benches of the major 
streams and rivers. These soils formed in leached loess 
that is 7 to 9 feet thick. The native vegetation was trees. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Rushville silt loam, 0 to 2 percent 
slopes, 950 feet west and 600 feet south of the NE 
corner of sec. 35, T. 68 N., R. 5 W.: 
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Ар—0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, light gray (10YR 7/1) dry; weak fine granular 
structure parting to weak fine platy in lower part; 
friable; neutral; abrupt smooth boundary. 

A21—9 to 13 inches; gray (10YR 6/1) silt loam; moder- 
ate medium platy structure; very friable; few dark 
hard concretions; strongly acid; clear smooth bound- 
ary. 

A22—13 to 16 inches; light brownish gray (2.5Y 6/2) 
light silty clay loam; strong to medium fine subangu- 
lar blocky structure; friable; continuous light gray 
(10YR 7/1) silt coatings on faces of peds; very 
strongly acid; abrupt smooth boundary. 

B21g—16 to 19 inches; grayish brown (2.5Y 5/2) heavy 
silty clay loam; few fine mottles of yellowish brown 
(10YR 5/6); moderate fine subangular blocky struc- 
ture; firm; few light gray (10YR 7/1) silt coatings on 
faces of some peds; very strongly acid; clear 
smooth boundary. 

B22tg—19 to 30 inches; grayish brown (2.5Y 5/2) light 
silty clay; few fine distinct yellowish brown (10YR 5/ 
6) and strong brown (7.5YR 5/6) mottles; moderate 
medium subangular blocky structure; firm; few clay 
films; light gray (10YR 7/1) silt coatings on vertical 
faces of peds; very strongly acid; gradual smooth 
boundary. 

B23tg—30 to 44 inches; grayish brown (2.5Y 5/2) silty 
clay; common fine to medium yellowish brown 
(10YR 5/6) mottles; moderate coarse subangular 
blocky structure; firm; few dark gray (10YR 4/1) clay 
films on faces of peds; soft dark manganese-iron 
oxides; very strongly acid; gradual smooth boundary. 

B3g—44 to 52 inches; mottled grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/6) light silty clay loam; 
few light gray (10YR 7/1) silt coatings on faces of 
peds; weak coarse subangular blocky structure; firm; 
medium acid; gradual smooth boundary. 

С--52 to 60 inches; mottled grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/6) heavy silt loam; 
massive; firm; segregated iron; medium acid. 


The A1 horizon, where present, ranges from 3 to 5 
inches in thickness. It ranges from very dark gray (10YR 
3/1) to very dark grayish brown (10YR 3/2). The Ap 
horizon, when mixed to a depth of 7 to 9 inches, ranges 
from dark grayish brown (10YR 4/2) to grayish brown 
(10YR 5/2). The A2 horizon ranges from gray (10YR 5/ 
1) to light gray (2.5Y 7/2). The B2t horizon ranges from 
very dark grayish brown (10YR 3/2) to grayish brown 
(2.5Y 5/2). This soil is underlain by clayey glacial till at a 
depth of about 7 to 9 feet. 


Saude series 


The Saude series consists of well drained soils on 
stream benches of the major rivers. These soils formed 
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in loamy material overlying sands. The native vegetation 
was prairie grasses. Slope ranges from 0 to 2 percent. 
Typical pedon of Saude loam, O to 2 percent slopes, 
50 feet north and 50 feet east of the SW corner of NE1/ 
4SW1/4NW1/4 sec. 34, T. 67 М., В. 5 W.: 


Ар--0 to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine granu- 
lar structure; friable; strongly acid; clear smooth 
boundary. 

А12—8 to 14 inches; very dark brown (10YR 2/2) loam, 
grayish brown (10YR 5/2) dry, very dark grayish 
brown (10YR 3/2) kneaded; weak fine subangular 
blocky structure parting to weak fine and very fine 


granular; friable; strongly acid; clear smooth bound- 


ary. 

B1—14 to 19 inches; dark brown (10YR 3/3) loam; weak 
fine and medium subangular blocky structure; friable; 
strongly acid; clear smooth boundary. 

В2--19 to 28 inches; brown (10YR 4/3) loam and heavy 
sandy loam; weak medium subangular blocky struc- 
ture; friable; medium acid; gradual smooth boundary. 

B31—28 to 33 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky struc- 
ture; very friable; few small pieces of gravel; medium 
acid; clear smooth boundary. 

1832—33 to 40 inches; yellowish brown (10YR 5/4) 
loamy sand; single grain; loose; slightly acid; gradual 
smooth boundary. 

IIC—40 to 60 inches; brown (10YR 5/3) sand; few fine 
faint dark reddish brown (BYR 3/4) mottles; single 
grain; loose; 1- to 2-inch brown (7.5YR 4/4) and 
reddish brown (BYR 4/4) bands; slightly acid. 


The А horizon is black (10YR 2/1) or very dark brown 
(10YR 2/2) and is 10 to 15 inches thick. The B horizon 
ranges from 12 to 20 percent in clay content. 


Sparta series 


The Sparta series consists of excessively drained soils 
on benches along the major rivers. These soils formed in 
sands deposited dominantly by water but, in some 
places, by wind. The native vegetation was prairie 
grasses. Slope ranges from 0 to 7 percent. These soils 
are outside the defined range of the Sparta series be- 
cause they lack sufficient organic carbon to qualify as a 
Mollisol. This difference, however, does not affect the 
use and behavior of these soils. 

Typical pedon of Sparta loamy sand, thick surface, 0 
to 2 percent slopes, 1,030 feet south and 100 feet west 
of the NE corner of sec. 32, T. 66 N., В. 6 W.: 


Ар—0 to 10 inches; very dark grayish brown (10YR 3/2) 
loamy sand; weak coarse blocky structure; very fri- 
able; slightly acid; clear smooth boundary. 
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A12—10 to 20 inches; very dark brown (10YR 2/2) 
юату sand; single grain; very friable; strongly acid; 
gradual smooth boundary. 

A3—20 to 33 inches; dark brown (7.5 YR 3/2) sand and 
coarse sand; single grain; very friable; strongly acid; 
gradual smooth boundary. 

B2—33 to 43 inches; dark yellowish brown (10YR 3/4) 
sand and coarse sand; weak coarse blocky structure 
parting to single grain; loose; medium acid; gradual 
smooth boundary. 

C—43 to 60 inches; dark yellowish brown (10YR 3/4) 
sand and coarse sand; single grain; loose; medium 
acid. 


The solum ranges from 30 to 48 inches in thickness. 
The A horizon ranges from very dark brown (10YR 2/2) 
to dark brown (7.5YR 3/2). The Ap horizon ranges from 
medium loamy sand to loamy fine sand. The dark colors 
extend to a depth of 20 to 40 inches. Sand content and 
size increase with increasing depth. Medium sized sand 
is dominant in the control section. 


Spillville series 


The Spillville series consists of moderately well 
drained and somewhat poorly drained soils on flood 
plains of the major streams and rivers. These soils 
formed in medium-textured alluvium. The native vegeta- 
tion was prairie grasses. Slope ranges from 0 to 2 per- 
cent. 

Typical pedon of Spillville loam, 0 to 2 percent slopes, 
1,050 feet east and 990 feet south of the NW corner of 
sec. 4, T. 65 N, R. 6 W: 


А11--0 to 18 inches; Маск (10YR 2/1) to very dark 
grayish brown (10YR 3/2) loam, very dark grayish 
brown (10YR 3/2) kneaded; weak very fine granular 
structure; very friable; neutral; gradual smooth 
boundary. 

A12—18 to 24 inches; black (10YR 2/1) to very dark 
grayish brown (10YR 3/2) loam; weak very fine 
granular and subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

B1—24 to 36 inches; very dark brown (10YR 2/2) loam; 
weak very fine subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

B2—36 to 45 inches; very dark grayish brown (10YR 3/ 
2) loam; few fine faint dark yellowish brown (10YR 
4/4) mottles; weak very fine subangular blocky 
Structure; friable; neutral; gradual! smooth boundary. 

C—45 to 60 inches; mottled very dark grayish brown 
(10YR 3/2) and dark grayish brown (10YR 4/2) 
loam; few fine faint dark yellowish brown (10YR 4/4) 
mottles; massive; friable; neutral. 


The solum ranges from 40 to 55 inches in thickness. 
The A horizon is typically black (10YR 2/1) to very dark 
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grayish brown (10ҮН 3/2) but ranges to very dark gray 
(10YR 3/1) and very dark brown (10YR 2/2). These 
colors extend to a depth of 40 inches or more. The B 
horizon is typically loam but ranges to sandy loam that is 
less than 60 percent sand. At a depth below 40 inches, 
the texture is also generally loam but ranges to sandy 
loam and strata of loamy sand. 


Tuskeego series 


The Tuskeego series consists of poorly drained soils 
on low foot slopes, low benches, and some first bottoms 
of the major rivers. These soils formed in silty alluvium. 
The native vegetation was trees and grasses. Slope 
ranges from O to 2 percent. 

Typical pedon of Tuskeego silt loam, 0 to 2 percent 
slopes, 35 feet north and 580 feet west of the SE corner 
ої NE1/4SW1/4 sec. 30, T. 66 N., В. 5 W.: 


Ар—0 to 9 inches; very dark gray (10YR 3/1) and very 
dark grayish brown (10YR 3/2) silt loam, grayish 
brown (10YR 5/2) dry, very dark grayish brown 
(10YR 3/2) kneaded; weak fine granular structure; 
friable; neutral; abrupt smooth boundary. 

А2—9 to 16 inches; grayish brown (10YR 5/2) silt loam, 
light gray (10YR 7/2) dry; few fine faint yellowish 
brown (10YR 5/4) mottles; weak medium platy 
structure parting to moderate fine subangular blocky; 
friable; nearly continuous light gray (10YR 7/1) silt 
coatings on faces of peds when dry; few dark brown 
(7.5YR 3/2) soft oxides; medium acid; clear smooth 
boundary. 

B1—16 to 19 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common fine faint yellowish brown 
(10YR 5/6) mottles; strong fine angular and suban- 
gular blocky structure; friable; common gray (10YR 
5/1) coatings on faces of peds; thick discontinuous 
light gray (10YR 7/1) silt coatings on faces of peds; 
strongly acid; gradual smooth boundary. 

B21tg—19 to.27 inches; grayish brown (2.5Y 5/2) silty 
clay; many fine distinct strong brown (7.5YR 5/6) 
mottles; moderate fine subangular blocky structure; 
firm; thin gray (10YR 5/1) clay films in former root 
channels and on faces of some peds; very strongly 
acid; gradual smooth boundary. 

B221g—27 to 34 inches; grayish brown (2.5Y 5/2) light 
silty clay; common fine distinct strong brown (7.5YR 
5/6) mottles; moderate fine subangular blocky struc- 
ture; firm; thin clay films in former root channels and 
on faces of some peds; strongly acid; gradual 
smooth boundary. 

B23tg—34 to 40 inches; light olive gray (BY 6/2) silty 
clay loam; few fine distinct strong brown (7.БҮН 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; firm; thin clay films in former root channels and 
on faces of some peds; common very fine sand 
grains; strongly acid; gradual smooth boundary. 
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B3tg—40 to 49 inches; light olive gray (БҮҢ 6/2) clay 
loam; few medium distinct strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
friable; few clay films in former root channels; few 
very fine sand coatings on faces of peds; strongly 
acid; gradual smooth boundary. 

ПС—49 to 60 inches; light brownish gray (2.5Y 6/2) 
sandy clay loam; common medium distinct strong 
brown (7.5YR 5/6) mottles; massive; friable; 
common very fine sand coatings on faces of peds; 
Strongly acid. | 


The A2 horizon ranges from dark gray (10YR 4/1) to 
light brownish gray (10YR 6/2). It ranges from 6 to 12 
inches in thickness. The B2tg horizon ranges from very 
dark gray (10YR 3/1) to light olive gray (5Y 6/2). The 
maximum clay content of the B2tg horizon ranges from 
38 to 48 percent. The substratum is generally at a depth 
of 48 inches to 60 or more inches. It is generally quite 
sandy, but, in some places, it ranges to silty clay loam. 


Vesser series 


The Vesser series consists of somewhat poorly 
drained and poorly drained soils on first bottoms of the 
major streams and rivers. These soils formed in alluvium. 
The native vegetation was prairie grasses. Slope ranges 
from 0 to 5 percent. 

Typical pedon of Vesser silt loam, 0 to 2 percent 
slopes, 510 feet west and 430 feet north of the SE 
corner of SW1/4SE1/4 sec. 24, T. 68 М. R. 7 W: 


А1—0 to 10 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate fine and very fine 
subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

A21—10 to 22 inches; very dark gray (10YR 3/1) silt 
loam, dark gray (10ҮН 4/1) and grayish brown 
(10YR 5/2) dry, very dark grayish brown (10YR 3/2) 
kneaded; few fine faint dark brown (7.5YR 3/2) and 
dark grayish brown (10YR 4/2) mottles; moderate 
thin platy structure; discontinuous light gray (10YR 
7/1) silt coatings on plates; medium acid; clear 
smooth boundary. 

A22—22 to 28 inches; dark gray (10YR 4/1) silt loam; 
few fine faint dark brown (7.5YR 3/2) ànd dark gray- 
ish brown (10YR 4/2) mottles; weak coarse platy 
Structure parting to moderate fine subangular blocky; 
friable; nearly continuous light gray (10YR 7/1 and 
7/2) silt coatings on faces of peds; strongly acid; 
clear smooth boundary. 

A23— 28 to 33 inches; mottled dark gray (10YR 4/1) and 
gray (10ҮН 5/1) silt loam; few fine and medium 
distinct dark brown (7.5YR 3/2) mottles; weak fine 
and medium subangular blocky structure; friable; 
continuous light gray (10YR 7/1) silt coatings on 
faces of peds; strongly acid; clear smooth boundary. 
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B211—33 to 41 inches; mottled gray (10YR 5/1) and 
light gray (10YR. 6/1) light silty clay loam; common 
fine distinct dark brown (7.5YR 3/2) mottles; moder- 
ate medium subangular blocky structure; friable; 
thick discontinuous light gray (10YR 7/1) silt coat- 
ings on faces of peds; few dark clay films on vertical 
cleavages; strongly acid; clear smooth boundary. 

B22t—41 to 49 inches; mottled very dark gray (10YR 3/ 
1) and black (10YR 2/1) silty clay loam; common 
fine faint dark brown (7.5YR 3/2) mottles; moderate 
medium subangular blocky structure; firm; few thin 
white (10YH 8/1) silt coatings on faces of peds; few 
dark clay films on vertical cleavages; medium acid; 
gradual smooth boundary. 

B3t—49 to 60 inches; very dark gray (10YR 3/1) light 
silty clay loam; weak medium subangular blocky 
structure; friable; few thin discontinuous light gray 
(10YR 7/1) silt coatings on faces of peds; few dark 
clay films on vertical surfaces; medium acid. 


The A1 horizon ranges from 10 to 18 inches in thick- 
ness. It ranges from very dark gray (10YR 3/1) to black 
(10YR 2/1). The A2 horizon ranges from 16 to 24 inches 
in thickness. It ranges from gray (10YR 6/1) to very dark 
gray (10YR 3/1). The B2t ranges from very dark gray 
(10YR 3/1) to grayish brown (10YR 5/2). It ranges from 
silt loam to silty clay loam. Layers of underlying material 
higher in content of clay are at a depth of 60 or more 
inches in some places. 


Wabash series 


The Wabash series consists of very poorly drained 
Soils on flood plains in slack water areas generally away 
from the stream and river channels. These soils formed 
in fine-textured alluvium. The native vegetation was wet- 
land grasses. Slope ranges from 0 to 2 percent. 

Typical pedon of Wabash silty clay, O to 2 percent 
slopes, 600 feet west and 75 feet north of the SE corner 
of sec. 20, T. 68 N., В. 3 W.: 


Ар—0 to 10 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; firm; neutral; clear smooth bound- 
ary. 

A12—10 to 20 inches; black (10YR 2/1) silty clay; few 
fine faint dark brown (7.5YR 3/2) mottles; moderate 
fine and very fine subangular and angular blocky 
structure; firm; neutral; gradual smooth boundary. 

B21—20 to 30 inches; very dark gray (10YR 3/1) silty 
clay; few fine faint very dark grayish brown (2.5Y 3/ 
2) mottles; moderate fine and very fine subangular 
blocky structure; firm; neutral; gradual smooth 
boundary. 

B22—30 to 40 inches; very dark gray (2.5Y 3/0) silty 
clay; few fine faint dark grayish brown (2.5Y 4/2) 
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mottles; weak fine subangular blocky structure; firm; 
neutral; gradual smooth boundary. 

B31—40 to 48 inches; very dark gray (2.5Y 3/0) silty 
clay; massive; firm; neutral; gradual smooth bound- 
ary. 

B32—48 to 60 inches; very dark gray (2.5Y 3/0) and 
dark gray (2.5Y 4/0) silty clay; massive; firm; neutral. 


The A horizon ranges from black (N 2/0, 10YR 2/1) to 
very dark gray (10YR 3/1). It ranges from 12 to 24 
inches in thickness. The B horizon ranges from black 
(10YR 2/1) to very dark gray (2.5Y 3/0). It ranges from 
heavy silty clay to clay. The horizon ranges from slightly 
acid to neutral. This soil formed in fine-textured alluvium 
that is more than 3 1/2 feet thick. The content of sand 
is very low. 


Watkins series 


The Watkins series consists of well drained and mod- 
erately well drained soils on low benches along the 
major rivers. These soils formed in silty alluvium. The 
native vegetation was mixed grasses and trees. Slope 
ranges from 1 to 3 percent. 

Typical pedon of Watkins silt loam, 0 to 2 percent 
slopes, 200 feet east of the SW corner of NW1/4SW1/ 
4NW1/4 вес. 14, T. 67 N., В. 5 W.: 


Ар—0 to 7 inches; very dark gray (10YR 3/1) and very 
dark grayish brown (10YR 3/2) silt loam; weak fine 
and very fine granular structure; friable; neutral; 
clear smooth boundary. 

A2—7 to 11 inches; dark grayish brown (10YR 4/2) silt 
loam; weak thin platy structure parting to weak very 
fine subangular blocky; friable; few thin continuous 
silt coatings on faces of peds; slightly acid; clear 
smooth boundary. 

B1—11 to 17 inches; brown (10YR 4/3) light silty clay 
loam; moderate fine subangular blocky structure; fri- 
able; few thin discontinuous silt coatings on faces of 
peds; medium acid; gradual smooth boundary. 

B21t—17 to 23 inches; brown (10YR 4/3) silty clay loam; 
moderate fine subangular blocky structure; friable; 
few thin discontinuous silt coatings on faces of 
peds; thin nearly continuous clay films; some dark 
oxide stains; strongly acid; gradual smooth bound- 


ary. 

B221—23 to 33 inches; brown (10YR 4/3) and yellowish 
brown (10YR 5/4) silty clay loam; moderate fine and 
medium subangular blocky structure; friable; nearly 
continuous clay films; strongly acid; gradual smooth 
boundary. 

B31t—33 to 40 inches; brown (10YR 4/3) and yellowish 
brown (10YR 5/6) silty clay loam; weak fine suban- 
gular blocky structure; friable; thin discontinuous clay 
films; medium acid; gradual smooth boundary. 
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B32—40 to 48 inches; yellowish brown (10YR 5/4) silty 
clay loam, faces of peds dark grayish brown (10YR 
4/2); yellowish brown (10YR 5/6) kneaded; weak 
fine subangular blocky structure; friable; slight in- 
crease in sand; slightly acid; gradual smooth bound- 
ary. 

C—48 to 60 inches; yellowish brown (10YR 5/4) light 
silty clay loam, yellowish brown (10YR 5/6) 
kneaded; common medium distinct grayish brown 
(2.5Y 5/2) mottles; massive; friable; slight increase 
in sand; mottles tend to be banded; medium acid. 


The solum ranges from 45 inches to more than 60 
inches in thickness. The Ap horizon ranges from very 
dark gray (10YR 3/2) to very dark grayish brown (10YR 
3/2). It is 6 to 9 inches thick. The A2 horizon ranges 
from very dark grayish brown (10YR 3/2) to dark grayish 
brown (10YR 4/2). It is 4 to 8 inches thick. The B2t 
horizon is typically light silty clay loam but ranges to 
medium silty clay loam. At a depth above 40 inches, the 
content of fine sand and sand is less than 15 percent, 
although the soil may feel gritty. These soils show evi- 
dence of stratification in some places at a depth below 
40 inches by having lenses of sandy material. 


Weller series 


The Weller series consists of moderately well drained 
soils оп convex summits and side slopes of upland 
ridges. These soils formed in leached loess 4 to 8 feet 
thick. The native vegetation was deciduous trees. Slope 
ranges from 2 to 14 percent. 

Typical pedon of Weller silt loam, 2 to 5 percent 
slopes, 260 feet east and 100 feet north of the SW 
corner ої SW1/4SE1/4 sec. 33, T. 68 N, R. 7 W: 


A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
silt loam, light grayish brown (10YR 6/2) dry, same 
color as matrix kneaded; moderate thin platy struc- 
ture parting to moderate fine subangular blocky; fri- 
able; common roots and pores; strongly acid; abrupt 
smooth boundary. | 

A21—3 to 10 inches; grayish brown (10YR 5/2) silt 
loam, light gray (10YR 7/2) dry, same color as 
matrix kneaded; moderate thin platy structure; fri- 
able; strongly acid; gradual smooth boundary. 

A22—10 to 16 inches; grayish brown (10YR 5/2) silt 
loam, light gray (10YR 7/2) dry, same color as 
matrix kneaded; weak thin platy and moderately fine 
subangular blocky structure; friable; discontinuous 
dry silt coatings on faces of peds; very strongly acid; 
clear smooth boundary. 

AB—16 to 18 inches; brown (10YR 5/3) light silty clay 
loam; moderate to strong fine subangular blocky 
structure; friable; almost continuous silt coatings on 
faces of peds when dry; very strongly acid; clear 
smooth boundary. 
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B21t—18 to 24 inches; grayish brown (10YR 5/2) апа 
brown (10YR 5/3) silty clay; common fine faint yel- 
lowish brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; firm; thin discontinuous 
clay films; few dark hard concretions, very strongly 
acid; gradual smooth boundary. 

B22t—24 to 31 inches; grayish brown (10YR 5/2) silty 
clay; few fine distinct yellowish brown (10YR 5/6) 
mottles; moderate medium blocky structure; firm; 
thin discontinuous clay films; strongly acid; gradual 
smooth boundary. 

B31t—31 to 39 inches; grayish brown (2.5Y 5/2) silty 
clay loam; few fine distinct yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; firm; few fine discontinuous clay films; strongly 
acid; few dark' hard concretions; gradual smooth 
boundary. 

B32t—39 to 50 inches; grayish brown (2.5Y 5/2) light 
silty clay loam; few fine distinct yellowish brown 
(10YR 5/6) mottles; weak medium to coarse suban- 
gular blocky structure; firm; few thin discontinuous 
clay films; few dark hard concretions; strongly acid; 
gradual smooth boundary. 

С--50 to 60 inches; mottled light olive gray (БҮ 6/2) and 
light olive brown (2.5Y 5/4) silty clay loam; few fine 
distinct strong brown (7.5YR 5/6) mottles; massive; 
firm; few dark deposits in old root channels; few 
dark soft oxides; medium acid. 


The A1 horizon ranges from very dark gray (10YR 3/1) 
to dark grayish brown (10YR 4/2). It ranges from 2 to 5 
inches in thickness. The A2 horizon ranges from dark 
grayish brown (10YR 4/2) to grayish brown (10YR 5/2). 
The B2t horizon ranges from grayish brown (10YR 5/2) 
to yellowish brown (10YR 5/4). The grayish colors in the 
B horizon are relict and related to a deoxidized and 
leached weathering zone. 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (77). Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
Science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 16, the soils of 
the survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
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orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by а word ending in so/. Ап 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. Ап example is Udoll (Ud, meaning humid, plus o//, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Argiudolls (Arg/, meaning 
Argillic horizons, plus шао/, the suborder of Mollisois that 
have an Udic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Турс identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argiudolls. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
Cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine-silty, mixed, mesic, Typic Ar- 
giudolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 


Formation of the soils 


In this section the factors that affected the formation 
of the soils in Lee County are described. 
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Factors of soil formation 


Soil is produced by the action of soil-forming process- 
es on materials deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given 
point are determined by the physical and mineralogical 
composition of the parent material; the climate under 
which the soil material has accumulated and existed 
since accumulation; the plant and animal life on and in 
the soil; the relief, or lay of the land; and the length of 
time the forces of soil development have acted on the 
soil material (4). 

Climate and vegetation are the active factors in the 
formation of soil. They act on parent material, which has 
accumulated through the weathering of rocks, and slowly 
change it into а natural body with genetically related 
horizons. The effects of climate and vegetation are con- 
ditioned by relief. The parent material also affects the 
kind of profile that can be formed and, in extreme cases, 
determines it almost entirely. Finally, time is needed for 
changing the parent material into a soil. It may be much 
or little, but some time is always required for the devel- 
opment of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one unless condi- 
tions are specified for the other four. Many of the proc- 
esses of soil development are unknown. 


Parent material and geology 


Most of the soils in Lee County formed in glacial till, or 
ice-laid material; loess, or windblown material; and allu- 
vium, or water-laid materíal. A few small areas of eolian 
sands are along the Des Moines and Mississippi Rivers, 
and in some places limestone and shale are parent ma- 
terials. In this county, parent material has been less 
influential in developing the general character of the pro- 
file than have other factors of soil formation. 

In Lee County the major Pleistocene deposits of pre- 
Wisconsin age are Nebraskan and Kansan drift (75). The 
Kansan drift is identifiable throughout the county, and on 
side slopes it forms an extensive part of the landscape. 
The Nebraskan drift, however, is not readily identifiable 
on the surface in Lee County. 

In some of the deep road cuts and along some of the 
major stream valleys, a gumbotil is below the Kansan 
glacial till. This is called Aftonian gumbotil (5,6). It con- 
sists mainly of glacial till made up of coarse fragments in 
a clay loam matrix. The upper part of this till is a yellow- 
ish brown material that is oxidized and leached. Below 
this zone is a dark gray material that is calcareous, 
contains limestone and dolomite particles, and is neither 
oxidized nor leached. 

'Soils formed on the Kansan till plain during the Yar- 
mouth and Sangamon interglacial ages, before the loess 
was deposited. On: nearly level interstream divides, the 
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soils were strongly weathered and had a gray, plastic 
subsoil consisting of gumbotil. This gumbotil remains; it 
is several feet thick and is very slowly permeable. The 
Ashgrove, Rinda, and Clarinda soils formed in this gum- 
botil; Ashgrove and Rinda soils are extensive throughout 
Lee County. Geologic erosion has cut below the Yar- 
mouth-Sangamon paleosol and into the Kansan till and 
older deposits. At the depth to which this erosion has 
cut, generally there is a stone line or subjacent till over- 
lain by pedisediment (9 74). A paleosol formed in the 
pedisediment stone line and in the subjacent till. The 
Armstrong and Keswick soils formed in this material. 

Geologic erosion removed the loess from many slopes 
and exposed strongly eroded, weathered paleosols. In 
some places, the paleosols have been beveled or trun- 
cated, and only the lower part of the strongly weathered 
material remains. In other places, erosion removed all of 
the paleosols and exposed till that is only slightly weath- 
ered. The period during which erosion cut through below 
the Yarmouth-Sangamon paleosol is called Late Sanga- 
mon (9,70). The material below the paleosols consists of 
loamy sediment over a stone line that, in turn, is over a 
highly weathered, clayey, reddish brown, acid till. Materi- 
al that formed in the Late Sangamon period is exposed 
on the narrow, slightly lower interstream divides and on 
some side slopes. 

Armstrong and Keswick soils formed in this Late San- 
gamon material. Lineville soils formed where the loamy 
pedisediment is 2 feet or more thick over the glacial till. 
Douds and Galland soils formed in pre-Sangamon sedi- 
ments in valley fills. These sediments are of glacial 
origin, and vary in texture (70). Douds and Galland soils 
are on low, stepped interfluves above the present drain- 
age system. They owe their landscape partly to valley fill, 
but their surface merges with the present erosional up- 
lands. Douds and Galland soils are distinctly higher than 
the soils on the flood plain, but are lower than Lindley 
soils that formed on dissected slopes of Late Wisconsin 
age. These pre-Sangamon erosional sediments appear 
to have been angularly truncated in many places. As a 
result, they generally consist of an irregular mixture of 
materials that have contrasting textures. 

Wisconsin-age loess covers most of Lee County and is 
an extensive parent material (72, 73). It consists of accu- 
mulated particles of silt and clay that have been deposit- 
ed by wind. Variations in soils are related to the distance 
of the soils from the source of loess. The dominant 
source of loess in Lee County. is probably to the north- 
west in the central part of lowa, but some probably 
comes from the Missouri River in western lowa (3). 

On the stable upland divides, the loess is about 8 feet 
thick. It is slightly thicker in the northwestern part of the 
county, where Grundy and Haig soils are dominant. 
Other soils derived from loess are the Arispe, Atterberry, 
Bélinda, Beckwith, Clinton, Downs, Edina, Ехейе, 
Fayette, Givin, Keomah, Mahaska, Pershing, Rushville, 
and Weller soils. Many of the high benches along the 
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major streams and rivers are covered with loess. The 
loess. оп these benches contains slightly less clay and 
slightly more sand than does the loess covering the 
uplands. The soil material underlying the loess in these 
areas is a stratified alluvium that is generally high in sand 
and gravel content. 

Sediments that have been removed and laid down by 
water are called alluvium. As they are carried, these 
sediments are sorted to some extent, but only in a few 
places are they as well sorted as loess. Also, alluvium 
does not have the wide range of particle sizes that 
occurs in glacial drift. The alluvium in Lee County is 
derived from loess and glacial drift, so it is largely a 
mixture of silt and clay, of silt and sand, or of sand and 
gravel. The coarse sand and gravel generally are only in 
the pre-Sangamon alluvial sediments on the stream 
benches. Sediments at the foot of the slope on which 
they originated are called colluvium, or local alluvium. 

Alluvial sediments are the parent materials of the soils 
on flood plains, on terraces, and along drainageways. As 
a river overflows its channels and the water spreads 
over the flood plains, coarse materials such as sand and 
coarse silt are deposited first. As the flooding water 
continues to spread, it moves more slowly, and finer- 
textured sediments are deposited. After the flood re- 
cedes, the finest particles, or clay, settle from the water 
that is left standing on the lowest parts of the flood plain. 

Lawson, Landes, Dockery, and Nodaway soils com- 
monly are closest to the stream channel and are coarser 
than the other soils on bottom land. Coppock and Che- 
quest soils are fairly extensive along rivers where they 
commonly are away from the meanders of the stream. - 
Colo, Racoon, Vesser, and Tuskeego soils are mainly 
along the smaller streams in the county. Wabash and 
Chequest soils commonly are on the lower part of the 
bottom land and are the finest textured soils derived 
from alluvium on first bottoms. Nodaway and Cantril soils 
are widely distributed throughout the county. In some 
places they formed in colluvium. Cantril soils are the 
dominant soils that formed in colluvium, and they com- 
monly contain more sand than the other soils that 
formed in alluvium. 

In some areas streams are still cutting through lime 
rock and shale, and flood plains are narrower and steep- 
er. The Nodaway-Cantril complex and the Landes soils 
are commonly on these flood plains. 

The oldest parent material in the county is a series of 
beds deposited during the Mississippian and Pennsylva- 
nian age. These beds vary in thickness and consist of 
limestone, shale of different colors and textures, and a 
few organic layers such as coal. 

The limestone beds range from a few inches to sever- 
al feet in thickness. Nordness soils formed in these. 
Some of the thicker limestone beds are, very good 
sources of road aggregate and agricultural lime. 

Several layers of limestone are commonly exposed on 
slopes along the major rivers and their tributaries. In 
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most places, this exposed rock is many feet thick, and 
rock fragments are on the side slope below the outcrop- 
ping. 


Climate 


The soils in Lee County have been forming under a 
midcontinental, subhumid climate for the past 5,000 
years (9,73). The morphology and properties of most of 
the soils indicate that this climate was similar to the 
present climate. From 16,000 to 6,500 years ago, how- 
ever, the climate probably was cool and moist and was 
conducive mostly to forest vegetation (9,73). A pollen 
study (7) indicates that the cool, moist climate of the 
Sangamon period of the Pleistocene epoch was conduc- 
ive mostly to conifers. | 

The influence of the general climate їп a region is 
modified by local conditions in or near the developing 
soils. For example, soils on south-facing slopes formed 
under a microclimate that was warmer and drier than the 
climate of nearby areas. The low, poorly drained soils on 
bottom lands formed under a wetter and colder climate 
than that in most areas above.them. These local differ- 
ences influenced the soils and account for some of the 


differences between soils in the same general climatic. 


region. 


Vegetation 


Many changes in climate and vegetation took place 
during the postglacial period in the area that is now lowa 
(7.9). Spruce grew on the soils from 12,000 to 8,000 years 
ago and was followed by a coniferous-deciduous forest 
that lasted until about 6,500 years ago. Then grass 
began to dominate. 

For the past 5,000 years, the soils of Lee County 
appear to have been influenced by two main kinds of 
vegetation, prairie grasses and trees. Big bluestem and 
little bluestem were the main prairie grasses. The main 
trees were deciduous, mainly oak, hickory, ash, elm, and 
maple. 

Evidence shows that vegetation shifted in areas bor- 
dering the trees and grasses. The morphology of Arm- 
strong, Belinda, Downs, Tuskeego, Gara, Givin, Lineville, 
Rinda, and Pershing soils reflects the influence of both 
trees and grasses. The Ashgrove, Keswick, Lindley, and 
Weller soils formed under the influence of trees (6). 
Grasses influenced the formation of Grundy, Haig, 
Arispe, Edina, Mahaska, Clarinda, Colo, Dickinson, 
Lawler, Lawson, Wabash, Sparta, and Vesser soils. 


Soils that formed under trees are lighter colored, are: 


more acid, and have a thinner surface layer than soils 
that formed under grasses. The soils in the county that 
formed under shifting vegetation or mixed grasses and 
trees have properties that are intermediate between the 
properties of soils that formed under grasses and those 
of soils that formed under trees. 
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Relief 


Relief is an important cause of differences between 
soils. It indirectly influences soil formation through its 
effect on drainage. In Lee County, soils range from level 
to steep. In many bottom lands the nearly level soils are 
frequently flooded and have a permanently or periodical- 
ly high water table. In depressions, water soaks into the 
nearly level soils that are subject to flooding. Much of 
the rainfall runs off the steep soils. 

Level soils are on the broad upland flats and on the 
stream bottoms. The steepest soils in the county are 
generally on the southern and western sides of the 
major streams and their tributaries. The intricate pattern 
of upland drainageways indicates that in nearly all of the 
county the landscape has been modified by geological 
processes. 

Generally, the soils in Lee County that formed where 
the water table is high have a subsoil that is dominantly 
grayish. Examples are Haig, Chequest, Edina, Wabash, 
and Vesser soils. Grundy, Arispe, Pershing, Givin, and 
similar soils formed where the water table fluctuated and 
was periodically high. Gara, Lindley, and other soils 
formed where the water table was below the subsoil, and 
their subsoil is yellowish brown. Colo, Haig, Wabash, and 
Vesser and soils that developed under prairie grasses 
and that have a high water table contain more organic 
matter in the surface layer than well drained soils that 
formed under prairie grasses. Clay accumulates in the 
subsoil of soils such as Edina, which are slightly depres- 
sional or nearly level, because a large amount of water 
enters the soils and carries clay particles downward. 
Edina soils are commonly called claypan soils because 
of their very slowly permeable subsoil where the greatest 
amount of clay accumulates. 

А comparison of Grundy and Arispe soils illustrates an 
effect of relief on the soils. From the stable to the unsta- 
ble slopes, there is an increase in content of clay in the 
A horizon and a decrease in thickness of the A1 horizon. 
In the unstable landscape, where the Arispe soils are, 
the zone of maximum clay accumulation is at a shallow 
depth. The Grundy soils on the most stable landscape 
have some grainy coats in the lower part of the A hori- 
zon and the upper part of the B horizon, and they have 
more dark clay films in the B2 horizon. This indicates 
that more soil development has taken place on the more 
stable parts of the landscape. 

In Lindley, and similar soils that have many degrees 
and kinds of slopes, depth to carbonate is shallowest 
where slopes are steepest, are convex, or are most 
unstable. 


Time 


The length of time required for a soil to form affects 
the kind of soil that forms. An old or strongly developed 
501 shows well-defined genetic horizons. A less devel- 
oped soil shows no horizons, or only weakly defined 
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ones. Most soils on the flood plains are weakly devel- 
oped because they have not been in place long enough 
for distinct horizons to form. Radioactive carbon dates of 
a red elm log found beneath 10 feet of alluvium in 
southern lowa indicate the alluvial soils in this area are 
less than 1,830 years old, plus or minus a hundred years 
(77). 

On steeper soils, material is generally removed before 
there has been time to develop a thick profile that has 
strong horizons. Even though the material has been in 
place a long time, the soil may still be immature because 
much of the water runs off the slopes rather than 
through the soil material. Evidence indicates that Gara 
and Lindley soils formed on recently dissected slopes of 
the late Wisconsin age (9,70). This would mean that 
these soils are no more than 11,000 to 14,000 years old 
and probably are much younger. 

According to Ruhe and Scholtes (70,72) Ashgrove, 
Armstrong, Keswick, Lineville, Clarinda, Rinda, and Gal- 
land are among the oldest soils in the county. Ashgrove, 
Clarinda, and Rinda soils formed in Kansan glacial till 
during the Yarmouth-Sangamon period. Armstrong, Kes- 
wick, Lineville, and Galland soils formed from materials 
deposited during the late Sangamon interglacial stage. 
These materials are much older than the loessial parent 
material of Arispe, Beckwith, Belinda, Edina, Givin, Clin- 
ton, Mahaska, Pershing, Rushville, and Weller soils. 
These soils are no more than 14,000 to 16,000 years 
old, and they may be considerably younger (70). 

In Lee County, the loess.is thickest in the nearly level 
soils on stable upland divides, where it is underlain by a 
Yarmouth-Sangamon paleoso! that is on the Kansan till 
surface. The Kansan till surface is about 8 feet below 
the present land surface. In many places below the 
stable uplands, there is an organic layer at the base of 
the loess. Ruhe and others recently studied the loess 
and organic matter below the solum of the Edina and 
Haig soils in Wayne County, lowa, and obtained radioac- 
tive carbon ages of 19,000 to 20,000 years. 


Man’s influence on the soil 


Important changes take place in the soil when it is 
cultivated. Some of these changes have little effect on 
productivity; others have drastic effect. 

Changes caused by water erosion generally are the 
most apparent. On many of the cultivated soils in the 
county, particularly the gently rolling to hilly ones, part or 
all of the original surface layer has been lost through 
sheet erosion. In some places shallow to deep gullies 
have formed. 

In many continuously cultivated fields, the granular 
structure that was apparent when the grassland was 
undisturbed is no longer present. In these fields the 
surface tends to bake and harden when it dries. Fine- 
textured soils that have been plowed when too wet tend 
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to puddle and are less permeable than similar soils in 
undisturbed areas. 

Man has done much to increase productivity of the 
soils and to reclaim areas not suitable for crops. He has 
made large areas of bottom land suitable for cultivation 
by digging drainage ditches and constructing diversions 
at the foot of slopes. Broad flats of Edina and Haig soils 
have been greatly improved for cultivation by installing 
drainage systems. The application of commercial fertiliz- 
ers has counteracted deficiencies in plant nutrients and 
has made some soils more productive than they were in 
their natural state. 
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Glossary 


Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K) ex- 
pressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, sup- 
ported by a barrier of rocks or similar material, and 
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designed to make the soil suitable for tillage and to 
prevent accelerated erosion. 

Bottom land. The normal flood plain of a stream, sub- 
ject to frequent flooding. 

Broad-base terrace. A ridge-type terrace built to control 
erosion by diverting runoff along the contour at a 
nonscouring velocity. The terrace is 10 to 20 inches 
high and 15 to 30 feet wide and has gently sloping 
sides, a rounded crown, and a dish-shaped channel 
along the upper side. It may be nearly level or have 
a grade toward one or both ends. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Capillary water. Water held as a film around soil parti- 
cles and in tiny spaces between particles. Surface 
tension is the adhesive force that holds capillary 
water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to contro! soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or loca! wash and deposited at the 
bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and' other water- 
control measures is difficult. 
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Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
‘to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
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during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional. water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
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ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in "hillpeats" and "climatic 
moors." 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acling over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Erosion pavement. A layer of gravel or stones that 
remains on the ground surface after fine particles 
are removed by wind or water. Desert pavements 
result from wind erosion in arid areas. | 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. | 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called norma! field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

First bottom. The normal flood plain of a stream, sub- 
ject to frequent or occasional flooding. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
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days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. | 

Flood plain. A nearly level alluvial plain that borders а 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic ani- 
mals. Forage can be grazed or cut for hay. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
Soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the assorted and unassorted material deposit- 
ed by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and. silt, com- 
monly stratified, deposited by melt water as it flows 
from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Gleyed soil. A soil having one or more neutral gray 
horizons as a result of waterlogging and lack of 
oxygen. The term "gleyed" also designates gray ho- 
rizons and horizons having yellow and gray mottles 
as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 
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Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

О horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
іп the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks а B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum, the 
Roman numeral |! precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief. consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group А are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. А 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 
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Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of condi- 
tions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is contrólled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. | 
Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 
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Miscellaneous areas. Areas that have little or no natural 
Soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moderately coarse textured (moderately light tex- 
tured) soil. Sandy loam and fine sandy loam. 

Moderately fine textured (moderately heavy tex- 


tured) soil. Clay loam, sandy clay loam, and silty: 


clay loam. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. F/ne indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 
millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 

Nutrient, plant. Any element taken in by a plant, essen- 
tial to its growth, and used by it in the production of 
food and tissue. Plant nutrients are nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, 
manganese, copper, boron, zinc, and perhaps other 
elements obtained from the soil; and carbon, hydro- 
gen, and oxygen obtained largely from the air and 
water. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
Square meters), depending on the variability of the 
Soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
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per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the basis of 
differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These 
differences are too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipe- 
like cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Plowpan. À compacted layer formed in the soil directly 
below the plowed layer. 

Polypedon. A volume of soil having properties within the 
limits of а soil series, the lowest and most homoge- 
neous category of soil taxonomy. A “soil individual." 

Poorly graded. Refers to soil material consisting mainly 
of particles of nearly the same size. Because there 
is little difference in size of the particles, density can 
be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets 
difficult or expensive to install. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
scil, expressed in pH values. А soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely atid reete tatnen Below 4.5 
Very strongly acid 


ЕЕ 4.5 to 5.0 
Strongly acid... à 


Medium acid..... 5.6 to 6.0 
Slightly acid.. 6.1 to 6.5 
Neutral.......... 6.6 to 7.3 
Mildly alkaline....... 7.4 to 7.8 


Moderately alkaline.. 
Strongly alkaline........... 
Very strongly alkaline.............................. 9.1 and higher 
Relief. The elevations or inequalities of a land surface, 
considered collectively. 
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Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 

` textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter) As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Sinkhole. A depression in a landscape where limestone 
has been locally dissolved. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
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a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, slicken- 
sides may occur at the bases of slip surfaces on the 
steeper slopes; on faces of blocks, prisms, and col- 
umns; and in swelling clayey soils, where there is 
marked change in moisture content. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from re- 
stricted permeability in the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); 5/7 
(0.05 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). | 

Solum. The upper part of a soil profile, above the С 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristic of the soil are largely 
confined to the solum. 

Stone line. A concentration of coarse fragments in soils 
that generally marks an old weathering surface. In a 
cross section, the line may be one fragment or more 
thick. The line generally overlies material that weath- 
ered in place and marks the top of a paleosol. It is 
ordinarily overlain by recent sediment of variable 
thickness. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
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forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), b/ocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after har- 
vest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “ром layer,” or the "Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sano, loamy sand, sandy loam, loam, 
Silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or “very 
fine." 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 
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Tilth, soil, The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 

Valley fill. in glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams emerging from hills or mountains and 
spreading sediments onto the lowland as a series of 
adjacent alluvial fans. 

Variant, soil. A soil having properties sufficiently differ- 
ent from those of other known Soils to justify a new 
series name, but the limited geographic soil area 
does not justify creation of a new series. 

Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostat- 
ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 

Weathering. Ail physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to a soil or soil material consisting 
of particles well distributed over a wide range in size 
or diameter. Such a soil normally can be easily in- 
creased in density and bearing properties by com- 
paction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The mois- 
ture content of soil, on an ovendry basis, at which a 
plant (specifically sunflower) wilts so much that it 
does not recover when placed in a humid, dark 
chamber. 


ILLUSTRATIONS 


96 SOIL SURVEY 


Figure 2.—Typical pattern of soils and parent materials in the Grundy-Haig-Arispe association. 
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Figure 4.—Typical pattern of soils and parent materials in the Pershing-Weller association. 
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Figure 5.— Typical pattern of soils and parent materials in the Pershing- 
Belinda association. 


Figure 6.—Typical pattern of soils and parent materials in the Lindley-Weller association. 
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Figure 7.—Landscape on the Lindley-Weller association. 
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Figure 9.—Typical pattern of soils and parent materials in the Douds-Clinton-Keomah association. 
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Figure 11.—Typical pattern of soils and parent materials in Chequest-Nodaway-Landes association. 
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Figure 12.—Steep Lindley soils are used for woodland and wildlife habitat. 
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Figure 14.—Landes soils are along the stream channels in background. Figure 15.—A stripcropped area of Grundy silt loam, 2 to 5 percent 
slopes. 


104 SOIL SURVEY 


Figure 16.—Lawson soils protected from flooding by dikes. 


Figure 17.—Pasture reduces erosion on Pershing soils. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded at Burlington] 
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Average 
lowest 


Average 
daily 
imin imum 
E 


і 
t 


Average 
daily 
maximum 


Month 


33 
37 


January--- 


February-- 


28 
40 


47 


61 


March----- 


April----- 


51 
62 
66 
64 


73 
83 


дез як a E۸ ge, ee ee ан 
i | 
! Average | 
i highest i 
і і 
і і 
і і 
і F i 
i 5 ! 
| 54 | 
i ! 
} і 
і ! 
! 73 i 
i у 
1 1 
i 82 ! 
I d. 
і 88 і 
і і 
і 94 ! 
! ! 
88 ! 97 і 
1 i 
1 D 
85 ! 96 ! 
' Н 
1 1 


Мау------- 
June------ 
July------ 
August---- 


их 


m г шт us с 
ا‎ o e = Кај 
с 
N be о © Кеј 
са ex me = = 
са 


38 
28 


91 
84 
71 
59 
98 


55 
44 


77 
67 


i 
І 
4 
' 
H 
I 
' 
р 
i 
Ц 
4 
ї 
і 
1 
П 
I 
1 
Ц 
у 
1 


November-- 
December-- 
Year-- 


September- 
October--- 


* Less than 0.5 day. 


LEE COUNTY, IOWA — 107 


TABLE 2.--PROBABILITIES OF LAST FREEZING TEMPERATURES 
IN SPRING AND FIRST IN FALL 


{Recorded at Keokuk Lock-Dam] 
Date for given probability and ото аа 
Е 


1 
Probability | 160 Е | 200 Е T 510 і 28 ME 
| or lower ! or lower | or lower | or lower | or lower 
= S 2 - OT оме 
Џ і 1 1 1 
Spring: | | | i | 
| | і і і 
1 year in 10 | і і і і 
later than-- | Mar. 23 | Mar. 30 | Apr. 8 | Apr. 19 | Apr. 29 
1 1 % , П 
1 ' 1 1 1 
2 years in 10 | } ! i ; 
later than-- | Mar. 17 | Маг, 24 | Apr 3 | Apr. 14 | Apr. 24 
1 i 1 i П 
1 1 1 1 4 
5 years in 10 | | i | і 
later than-- | Mar. 7 i Mar. 13 | Mar. 23 | Apr. # | Apr. 14 
4 be i 4 1 
1 t ' 1 t 
Fall: ! і ! ! ! 
+ í ' T 1 
1 l 1 1 1 
1 year in 10 | ; і і і 
earlier бпап-! Nov. 14 | Nov. 9 | Oct. 26 | Oct. 21 | Oct. 14 
i i П 1 у 
1 1 1 1 1 
2 years in 10 | ' і і i 
earlier than-} Nov, 19 1. Nov. 14 | Nov. 1 | Oct. 26 | Oct. 19 
4 1 4 1 ' 
1 1 1 1 1 
5 years in 10 | і i і і 
earlier ёһап-! Nov. 30 ! Nov. 25 | Nov. 12 | Nov. 6 | Oct. 29 
V ' + + ' 
t 1 I 1 I 
| i і ! 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


t l ' 

Map | Soil name } Асгез | Percent 
4 + 4 
t 1 Џ 


і 

П 

1 
13B | Со1о-Уеззег complex, 2 to 5 percent slopes 3,685 | 1.1 
23C iArispe silty clay loam, 5 to 9 percent slopes-------- ------------- 2,100 | 0.8 
23C2  jArispe silty clay loam, 5 to 9 percent slopes, moderately eroded-------- - 4,080 | 1.3 
41 {Sparta loamy sand, 0 to 2 percent 61оре5-------------------------------- --- 1,675 | 0.5 
41B {Sparta loamy sand, 2 to 7 percent slopes--------- 1,034 | 0.3 
51 |Уеззег silt loam, 0 to 2 percent slopes--------- 1,087 | 0.3 
56 iCantril loam, 0 to 2 percent slopes------------------ -- 1,840 | 0.6 
56B iCantril loam, 2 to 5 percent slopes-------------------- 2,091 | 0.6 
51 iRushville silt loam, 0 to 2 percent slopes------------- 280 | 0.1 
5802 |Douds loam, 9 to 14 percent slopes, moderately eroded-- 1,158 | 0.3 
58E2  jDouds loam, 14 to 18 percent slopes, moderately eroded-- 3,203 | 1.0 
63 iChelsea loamy fine sand, 0 to 2 percent slopes--------- 555 | 0.2 
63B iChelsea loamy fine sand, 2 to 7 percent, slopes------- ------ -------- 381 | 0.1 
65E2 jiLindley loam, 14 to 18 percent slopes, moderately eroded----------------- 8,844 | 2.6 
65E3 {Lindley soils, 1% to 18 percent slopes, severely eroded------------------- 634 | 0.2 
65F2 {Lindley loam, 18 to 25 percent slopes, moderately eroded---------------- 22,107 | 6.6 
65G iLindley loam, 25 to ЧО percent з1орез------------------------------------- 8,329 | 2,5 
T5 iGivin silt loam, 1 to 3 percent slopes------ - 1,742 | 0.5 
80B {Clinton silt loam, 2 to 5 percent slopes---------------------- 2,970 | 0.9 
80C2 {Clinton silt loam, 5 to 9 percent slopes, moderately eroded--- 7,396 | 2.2 
80D2 {Clinton silt loam, 9 to 14 percent slopes, moderately eroded-- 674 | 0.2 
81В {Clinton silt loam, bedrock substratum, 2 to 6 percent slopes------------ ------ 2----| 240 | 0.1 
8162 Clinton silt loam, bedrock substratum, 5 to 9 percent slopes, moderately eroded----} 200 | 0.1 
1150 ‘Chelsea soils, 9 to 18 percent slopes---------------- ------ ------------------------ i 974 i 0.3 
130 {Belinda silt loam, О to 2 percent slopes---------------- - і 6,755 1 2.0 
131B {Pershing silt loam, 2 to 5 percent slopes--------------- --- | 15,431 | 4,6 
131C2 {Pershing silt loam, 5 to 9 percent slopes, moderately eroded-- { 10,879 | 3.3 
1328 jWeller silt loam, 2 to 5 percent slopes-------------- ------ --- | 12,220 | 3.7 
13202 {Weller silt loam, 5 to 9 percent slopes, moderately eroded---- | 21,234 | 6.4 
132D2 |Weller silt loam, 9 to 14 percent slopes, moderately eroded--- i 200 | 0.1 
133 iColo silty clay loam, 0 to 2 percent slopes---------- --------- і 1,463 | 0.4 
140 iSparta loamy sand, thick surface, 0 to 2 percent slopes------- | 2,971 | 0.9 
152 iMarshan clay loam, deep, 0 to 2 percent slopes----------- _-| 814 | 0.2 
1546  iDouds soils, 18 to 40 percent slopes------------------- і 1,907 | 0.6 
1628 !роипз silt loam, 1 to H percent slopes-------- | 406 | 0.1 
1638 {Fayette silt loam, 2 to 5 percent slopes--------------------- і 652 | 0.2 
163C2 {Fayette silt loam, 5 to 9 percent slopes, moderately 1,560 | 0.5 
172 iWabash silty clay, 0 to 2 percent slopes 508 | 0.2 
173 iHoopeston sandy loam, О to 2 percent slopes---------- 508 | 0.2 
175 iDickinson fine sandy loam, 0 to 2 percent slopes----------- --- 1,626 | 0.5 
1758 {Dickinson fine sandy loam, 2 to 5 percent slopes-------------- 494 | 0.1 
177 {Saude loam, 0 to 2 percent slopes-------------------- 261 | 0.1 
179С {Сага loam, 5 to 10 percent slopes----------------------- 224 | 0.1 
180 !Кеотай silt loam, O to 2 percent slopes----- 922 | 0.3 
1808 |Кеотаһ silt loam, 2 to 5 percent slopes----------------------- 1,508 | 0.5 
208 iLandes sandy loam, О to 2 percent slopes------------- --------- 5,124 | 145 
211 {Edina silt loam, 0 to 1 percent slopes--------------------- --- 10,720 | 3.2 
220 iNodaway silt loam, O to 2 percent slopes---------------------- 2,877 | 0.9 
222C  |Сіагіпда silty clay loam, 5 to 9 percent slopes------ ------ ------------------------ 1,378 | 0.4 
22202 {Clarinda silty clay loam, 5 to 9 percent slopes, moderately eroded------------ 1,977 | 0.6 
223C Rinda silt loam, 5 to 9 percent 51о0ре5------------------------------------ : 6,753 i 2.0 
223D2 iRinda silt loam, 9 to 1! percent slopes, moderately eroded--------------- - 984 | 0.3 
226 iLawler loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes------------- i 1,673 | 0,5 
260 {Beckwith silt loam, 0 to 2 percent slopes------------------ ------------- ----------- | 2,588 | 0.8 
263 |Окам silt loam, 0 to 3 percent slopes------- i 816 | 0.2 
291 ідссегреггу silt loam, 0 to 2 percent slopes- i 269 | 0.1 
315 iAlluvial land, loamy------- ---«---------------.------ --- ! 1,629 ! 0.5 
354 ІМагвһ---------------------------------- | 496 | 0.1 
362 {Haig silt loam, 0 to 2 percent slopes | 18,844 | 5.6 
363 \Haig silty clay loam, 0 to 2 percent slopes i 3,636 | 141 
364 iGrundy silt loam, О to 2 percent slopes ! 1,630 | 0.5 
3648 {Grundy silt loam, 2 to 5 percent slopes i 22,060 | 6.6 
380 iMahaska silt loam, 1 to 3 percent з1орез---------------------------------- i 2,312 | 9-7 
424D2 jLindley-Keswick complex, 9 to 1! percent slopes, moderately eroded----------------- i 2,551 ! 0.8 
42403 jLindley-Keswick complex, 9 to 14 percent slopes, severely eroded-------------- -----і 370 | 0.1 
425C2 {Keswick loam, 5 to 9 percent slopes, moderately eroded----------------------------- Н 2,181 | 0.7 
425D2 iKeswick loam, 9 to 14 percent slopes, moderately eroded------- i 9,718 | 2.9 
425D3 {Keswick soils, 9 to 14 percent slopes, severely eroded----- --- і 693 | 0.2 
452C2 jLineville silt loam, 5 to 9 percent slopes, moderately eroded------------- i 309 | 0.1 
453 iTuskeego silt loam, 0 to 2 percent slopes----- ---------- i 770 | 0.2 
478G iNordness-Rock outcrop complex, 25 to HO percent slopes i 1,926 | 0.6 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT ОҒ THE SOILS--Continued 


Soil name 


iLawson silt loam, 0 to 2 percent 510ре5--------------------------------«----------- 
iSpillville loam, О to 2 percent slopes 
iNordness silt loam, 9 to 18 percent slopes, moderately eroded 
iNordness silt loam, 18 to 30 percent slopes 
{Coppock silt loam, 0 to 2 percent slopes----------- 
iChequest silty clay loam, 0 to 2 percent slopes 
iGalland loam, 5 to 9 percent slopes, moderately eroded--- 
iGalland loam, 9 to 14 percent slopes, moderately eroded------- 


iGalland soils, 9 to 14 percent slopes, severely eroded-------- 
iGalland loam, 14 to 18 percent slopes, moderately eroded----------- 
iWatkins silt loam, 1 to 3 percent 51оре5--------------------------- 


iKoszta silt loam, 0 to 2 percent slopes 
iRacoon silt loam, 0 to 2 percent slopes 
iNodaway-Cantril complex, 2 to 5 percent slopes 
iFayette-Exette silt loams, 9 to 15 percent slopes, moderately eroded----- 


{Armstrong loam, 5 to 9 percent slopes, moderately eroded-------------- --- і 
iArmstrong loam, 9 to 14 percent slopes, moderately eroded і 
iBertrand silt loam, 0 to 2 percent slopes---------- ---------------------- | 
iBertrand silt loam, 2 to 5 percent в1орез------------------------------------------ і 
iBertrand silt loam, 5 to 9 percent slopes, moderately eroded----------------------- 
iAshgrove silt loam, 5 to 9 percent slopes, moderately eroded------ 

{Ashgrove soils, 5 to 9 percent slopes, severely eroded------------ 

iAshgrove silt loam, 9 to 14 percent slopes, moderately eroded------ 

iAshgrove soils, 9 to 14 percent slopes, severely eroded 

iDockery silt loam, 0 to 2 percent в1орев----------------------------- 

{Weller silt loam, benches, 2 to 5 percent slopes---------- ---------- 

iWeller silt loam, benches, 5 to 9 percent slopes, moderately eroded-- 

{Clinton silt loam, benches, 2 to 5 percent slopes---------------------------- 
iClinton silt loam, benches, 5 to 9 percent slopes, moderately eroded--------------- 
iNiota silty clay loam, 0 to 2 percent 510ре5--------------------------------------- 
iNiota silty clay loam, 2 to 5 percent slopes----------------------- 

iNiota silty clay loam, 7 to 14 percent slopes, moderately eroded-- 

iDenroek Variant silt loam, 0 to 2 percent slopes----------- ------------------- 
iRiehwood silt loam, 0 to 2 percent slopes 

{Festina silt loam, 1 to 3 percent slopes-------------------------- 


iArmstrong-Gara loams, 9 to 14 percent slopes, moderately eroded--- 
iRushville silt loam, benches, 0 to 2 percent slopes--------------- 
iBelinda silt loam, benches, 0 to 2 percent slopes----------------- 
{Pershing silt loam, benches, 2 to 5 percent slopes---------------- 
iKeomah silt loam, benches, О to 2 percent slopes--- 
iKeomah silt loam, benches, 2 to 5 percent slopes----------- 
iKeomah silt loam, bedrock substratum, 1 to 3 percent slopes- 
iNodaway silt loam, channeled, 0 to 2 percent slopes-------------------------------- i 
iBeckwith silt loam, benches, 0 to 2 percent slopes---------- ---------- 
iAlluvial land, frequently flooded-------- ------------- ----- 

Made land--------------------- --------- 


Total-------------- -------------------------------------- ---------------- i 


i 
1 
1 
D 
' 
' 
і і 
І 
n 
П 
і 
D 


335,080 
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TABLE J.--YIELDS PER ACRE OF CROPS AND PASTURE 


The estimates were made in 1976, 


Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not grown 


[Yields are those that can be expected under а high level of management. 
on the soil] 


Kentucky 


Smooth 
bromegrass 


t 
4 
i 
i 
1 
1 


Grass- 
legume hay 


Soil name and 


bluegrass 


Soybeans Oats 
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map symbol 
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See footnote at end of table. 
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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Soil name and 
map symbol 


Clinton 
Chelsea 
Belinda 
Pershing 
Pershing 
Weller 
Weller 
Weller 
Sparta 
Marshan 
Douds 
Downs 
Fayette 
Fayette 
Wabash 
Hoopeston 
Dickinson 
Dickinson 
Saude 
Gara 
Keomah 
Keomah 
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180B---------------------- 
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See footnote at end of table. 
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE J.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Smooth Kentucky 


bromegrass 


Grass- 
legume hay 


Soil name and 


bluegrass 


map symbol 
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Kentucky 


bromegrass | bluegrass 
í 
1 


n 
1 


Soil name and 


4 
1 
і 
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r legume hay 
' 
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Oats 


Soybeans 


map symbol 
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TABLE !.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Alluvial land 


1 1 1 1 1 I 

Soil name and | i | i Grass- ! Smooth í Kentucky 

map symbol і Согп | Soybeans і Oats і legume hay | bromegrass | bluegrass 
1 1 + Н 1 1 
Li 1 1 Џ 1 | 
1 Bü і Ви і Bü [ Ton . EN М% ' KUME 

1 ere M M кеа W = + — i 
1 LI 1 1 1 1 

1220 ата а и ШЕ ا‎ і D жаш | --- | 3.0 i 5.5 j 4.0 
Nodaway I | } ! ! ! 
і і і і і і 

1860 ен ови накај | 65 1 25 | 36 | 2.6 | 3.5 | 2.5 
Beckwith і і і і і 
1 1 ' 1 1 
' ' 1 I 1 
$ 4 П 1 ^ 
1 1 і t 1 
1 M 4 1 í 
1 1 1 1 1 
' 1 4 i ' 
1 1 | 1 р 


! 
1 
13164 ! 
i 
! 


я Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for a period of 30 days. 
** See map unit description for the composition and behavior of the map unit. 
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[Only the soils suitable for production of commercial trees are listed. 


TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


Soil name and 


map symbol 


41, 


Cantril 


63*, 


Chelsea 


65E2, 65E3*-------- 
Lindley 


65F2, 65G---------- 
Lindley 


80B, 80C2, 80D2---- 


Clinton 


81В, 81C2---------- 
Clinton 


Chelsea 


See footnote 


lOrdi- 


inationiErosion 


20 


rsymboljhazard 
' 


at end of table. 


SOIL SURVEY 


Absence of an entry indicates 


1 
і Trees to plant 


— 


a 
red pine, 
j 


i 

1 

iEastern white pine, 
1 

1 

ack pine. 

1 

1 


Eastern white pine, 
red pine, 
Norway Spruce, 
Scotch pine, 
European larch, 
white spruce, 
sugar maple. 


Pin oak, 
green ash, 
European ‘larch. 


Eastern white pine, 
Scotch pine, 
European larch, 
eastern redcedar, 
red pine, 
jack pine. 


White oak, 
green ash, 
cyellow-poplar, 
post oak, 
blackjack oak, 
black oak. 


^ 
' 
1 
1 
1 
1 
і 
1 
і 
1 
і 
1 
4 
1 
H 
1 
4 
1 
1 
I 
1 
l 
1 
V 
! 
1 
1 
1 
4 
1 
1 
I 
1 
1 
4 
П 
i 
1 
' 
1 
1 
1 
+ 
1 
I 
l 
у 
1 
à 
1 
у 
1 
i 
! 
iWhite oak, 
і green ash, 
| yellow-poplar, 
{ post oak, 
| blackjack oak, 
1 
1 
i 
| 
4 
4 
! 
1 
1 
i 
1 
£ 
I 
i 
i 
1 
i 
M 
р 
M 
1 
| 
1 
у 
1 
1 
1 
4 
| 
4 
1 
і 
! 
1 
1 
1 
у 
i 
1 
1 
і 
Li 


black oak. 


Eastern white pine, 
red pine, 

Norway spruce, 
Scotch pine, 

white spruce, 
European larch, 
black walnut. 


Eastern' white pine, 
red pine, 

Norway spruce, 
Scotch pine, 

white spruce, 
European larch, 
black walnut, 
sugar maple, 
poplar. 


Eastern white pine, 
Scotch pine, 
European 1агоһ, 
eastern redcedar, 
red pine, 
jack pine. 


| Management concerns | Potential productivity 

Г Equip- | 1 р 1 т 

| ment jSeedlingi Plant | Common trees iSite 

| limita-imortal- icompeti-i | Јпдехј 

| tion | ity | tion | ! 

1 l 1 ps t x 

i і і і і 
Slight  iSlight  iSevere  iSlight {Northern red оак----! 70 

| | | IRed ріпе-----------. і дао 

і i | Eastern white ріпе--! --- 

! ! i {Jack pine----------- в --- 

) і і ! i 
Slight 1311616 {Slight  iModeratejWhite oak----------- | 75 

1 1 i 1 , 

! ! ! ! ! 

1 1 1 П 1 

і і і і і 

П П 1 1 ^ 

1 1 l і 1 

Ц i 1 i ' 

' ' t 1 1 

+ 1 i 4 4 

f. 1 1 I 1 

у ' 1 ' 1 

1 1 1 I 1 

4 1 1 i 4 
еее шшш шше наа аана на ані ДШ ШШ ата mimus 

H 1 ' 4 $ 

1 I ' 1 i 

| ! ! ! і 

і і і і і 
Slight {Slight  iModerateiSlight {White oak----------- | 55 

1 1 П 1 ' 

| | | | i 

1 1 4 1 4 

' ' 1 1 1 

1 1 ' 4 i 

1 1 1 І t 

1 1 Н 1 + 

1 і 4 1 ' 

! ! ! ! ! 
ModerateiModerateiModerateiSlight  iBlackjack oak------- } 50 

і і і iBlack oak----------- і --- 

1 1 1 i 1 

1 1 t ' 1 

4 4 i 1 1 

l 1 1 1 1 

M i 1 Н у 

1 1 і LI 1 

4 ' ' ' i 

I ' 1 1 i 

i ! і і і 
Moderate|Moderate|Slight {Slight |White oak----------- | 60 

і і i iPost oak-------- --і --- 

! i В {Blackjack оак-------! --- 

! | і iBlack oak | --- 

| В ! tWhite oak === 

і i ! 'Post оак------------ === 

Н Н 1 ' 

1 1 1 1 
Slight  iSlight {Slight [Slight {White oak 65 

р ' ! Northern red оак----! 65 

i i | ! 

} ! і і 

і і і і 

M 1 M 4 

t 1 1 1 

і M 1 1 

' ' 1 1 

! ! ! ! 
Slight {Slight {Slight  iModeratej|White oak 65 

i і і iNorthern red oak----! 65 

і і і і і 

4 1 i 1 1 

1 1 1 t 1 

! ! р р ! 

i Н 1 ' V 

1 ' I t 1 

i i ! ! ! 

Н Н i 1 M 

' ' 1 1 1 

Н 4 1 1 š 

1 1 I I 1 

! ! ! ! ! 
Slight ‘Slight iModerate;Slight  iWhite oak----------- { 55 

V 1 à 1 а 

1 ! | ! | 

' 1 у Н i 

1 1 ' 1 1 

' ' Н ' 1 

1 1 1 1 1 

! і і і і 

' M 1 4 і 

1 1 + ' 1 
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TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| I Management concerns Potential productivity 2 
Soil name and Ordi- |^ Гүй quip- 1 j T 


inationiErosion Common trees 


1 

map symbol i 
isymboljhazard | 
1 

і 

1 


ment  jSeedlingi Plant 
limita-|mortal- icompeti- 
tion | ity tion 


і 
1 
1 
| 
i 


t 
р ! 
{Site | 
index} 
H 

1 


5w Moderate Moderate Severe White oak 45 
1 1 


Belinda 


Ше ‘Slight {Slight ‘Slight ¿Slight {White oak----------- 


Н 
! 
4 
1 
і 
i 
1 
і 
ї 
І 
| 
! 
1 
4 
1 
! 
131B, 131C2-------- і Slight Slight White oak 55 

Pershing ! 

1 

1 

! 

1 

1 

' 

i 

1 

1 

|| 

1 

1 

| 

1 

I 

1 

1 

| 

1 

' 

! 

! 


1328, 132C2, 
Weller 


132D2- це Slight Slight Slight Slight White oak 55 


Slight {Northern red oak---- 
{Кеа pine------------ 
iEastern white ріпе--і 


idack pine 


За Slight Severe 


ar Moderatei|Slight Slight White oak------- ----! 


65 
65 


Зо Slight Moderate 


Slight White oak 


Northern red oak---- 


163B, 163C2 
Fayette 


65 
65 


à 
1 
M 
1 
1 
1 
Н 
1 
1 
1 
i 
1 
1 
1 
4 
1 
1 
' 
' 
4 
4 1 
1 1 
4 V 
1 П 
i i 
1 1 
' 1 
1 V 
i i 
1 1 
+ % 
1 1 
H 1 
1 1 
i ! 
-- 3o Slight Slight ModerateiWhite oak-----------| 
iNorthern red оак----і 
H 4 
| | 
i 1 
1 1 
' 1 
| ! 
' 
1 1 
1 a 
+ I 
i 1 
І 1 
| i 
Џ 
1 
г 
1 
V 
i 
1 
i 
1 
1 
' 
+ 
1 
! 
1 
1 
1 
LI 
1 
' 
V 
1 
1 
1 


Hw Severe Severe 


Hoopeston 


| 
і 
1 
i 
1 
à 
1 
і 
J 
1 
' 
i 
і 
1 
' 
' 
і 
' 
' 
' 
i 
1 
i 
' 
' 
' 
à 
1 
і 
1 
' 
' 
і 
1 
i 
1 
і 
[ 
i 
I 
i 
' 
і 
1 
1 
1 
і 
ї 
i 
П 
і 
і 
1 
і 
1 
1 
t 
( 
' 
n 
| 
' 
Y 
і 
1 
і 
і 
t 
' 
' 
' 
' 
' 
I 
n 
4 
4 
І 
1 
' 
4 
1 
4 
П 
П 
1 
і 
I 
' 
1 
П 
1 
П 
I 
í 
| 
1 
|| 
i 
І 
1 
t 
П 
; 
Џ 
' 
І 
і 
1 
і 
1 
і 
1 
' 
I 
i 
% 
і 
+ 
4 
[ 
' 
I 
' 
' 
4 
1 
і 
1 
i 
' 


See footnote at end of table, 
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Trees to plant 


Eastern cottonwood, 
silver maple, 

laurel willow, 
American sycamore, 
green ash, 

northern white-cedar. 


Eastern white pine, 
Scotch pine, 
Norway Spruce, 
red pine, 
white spruce. 


Eastern white pine, 
Scotch pine, 
Norway spruce, 
white spruce, 
red pine, 

European larch, 
black walnut, 
sugar maple. 


Eastern white pine, 
red pine, 
jack pine. 


Eastern white pine, 
red pine, 

Norway spruce, 
Scotch pine, 
European larch, 
white spruce, 
sugar maple. 


Eastern white pine, 
red pine, 
Norway spruce, 
Scoteh pine, 
white spruce, 
European larch, 
black walnut, 
Sugar maple. 


Eastern white pine, 
red pine, 

Norway Spruce, 
Scotch pine, 

white spruce, 
European larch, 
black walnut, 
sugar maple. 


Pin oak, 
pecan, 
eastern cottonwood. 


Eastern cottonwood, 
pin oak, 

American sycamore, 
red maple, 

green ash, 

eastern white pine, 
red pine, 

jack pine. 


118 SOIL SURVEY 
TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
| | | Management concerns | Potential productivity 
Soil name and IOrdi= | | Equip- | 1 ту б ' і 
map symbol inationjErosion | ment {Seedling Plant | Common trees iSite | Trees to plant 
isymboljhazard | lLimita-{mortal- ісопребі-| iindexi 
i } | tion | ity i tion | і і 
1 1 1 1 ' 1 1 ү 
! ! ! ! ! ! ! ! 
175, 115В---------- | --- і-------- |-------- |-------- |-------- І-------------------- | --- {Eastern white pine, 
Dickinson ! ! ! ! i ! ! | red pine, 
! i i i ! і і і jack pine. 
! ! ! ! ! ! ! ! 
179С--------------- i Ho {Slight {Slight jSlight {Slight iWhite oak----------- i 55 {Eastern white pine, 
Gara | i | i i iNorthern red oak----| 55 | red pine, 
і і і і i | | | Norway spruce, 
! ! ! ! ! ! ! ¦ Scotch pine. 
! ! ! ! ! ! ! ! 
180, 180B----------| Jo Slight {Slight {Slight {Slight {White oak----------- i 65 {Eastern white pine, 
Keomah ! ! ! ! ! | і | Seotch pine, 
! ! і і і і і і red pine, 
! ! ! ! | | ! } Norway spruce, 
i i і і і і і і European larch, 
1 1 1 1 1 ! і і white spruce, 
! ! i | | ! ! | black walnut. 
! ! і і і і і ! 
208----------------| 20 {Slight {Slight {Slight |ModeratejEastern cottonwood--; 105 {Eastern cottonwood, 
Landes i і | і і і !Yellow-poplar------- | 95 | yellow-poplar, 
! ! ! ! і {American вусатоге---| --- | American sycamore, 
! } і і і iSweetgum------------ | --- | sweetgum, 
i i | ! | |Сгееп ash----------- | --- | green ash, 
i | | | i | i | black walnut, 
і і і і і і і | eastern white pine, 
і і і і і і і | sugar maple. 
! ! і і і і і і 
220--------2.-- ----| 3o Slight {Slight ‘Slight  iModerate|White oak----------- і 65 Eastern white pine, 
Nodaway i і ! i i } ! | red pine, 
і і і і і і і | Norway spruce, 
! ! I } і і і | Scotch pine, 
i I i i | I ! | white spruce, 
| | | | i ! | | European larch, 
! і ! ! ! ! ! | black walnut, 
i ! | i | | і і sugar maple. 
! | ! ! і і і і 
223C, 223D2-------- | Sw jSlight |5еуеге |Модегабе|Зеуеге White oak------- ----j 45 {Silver maple, 
Rinda i ! ! ! ! iNorthern red oak----| 45 | American sycamore, 
і і і і і і і і green ash, 
i | i | | і і і eommon hackberry, 
! і і | і | ! | eastern redcedar, 
! | і і і і і | white spruce, 
! ! ! | | і і | Norway spruce. 
| i | і і і і і 
260---------------- | 5w {Slight {Moderate|ModerateiSevere {White oak----------- | 45 {Eastern cottonwood, 
Beckwith | i | | і і і | silver maple, 
i | | | | | і i laurel willow, 
| | | | i і і | Атегісап зусапоге, 
і і і і і і і і green ash, 
| ! | | і і і і northern white-cedar. 
' i ' ' 1 ' ' 1 
t 1 1 ' 1 1 1 I 
263---------------- | 4w Slight {ModerateiModerate|Severe {Pin oak------------- i TO {Pin oak, 
Okaw Н i ! ! i {Black jack oak-- --! 60 | baldcypress, 
і і і і | {Black oak----------- | 55 | green ash, 
! ! ! ! ! ! ! | water tupelo, 
і і і і і і і | red maple, 
! ! ! | ! i i | swamp white oak. 
! ! ! ! ! ! ! ! 
291---------------- | 30 {Slight {Slight {Slight {Slight {White oak----------- | 70 {Eastern white pine, 
Atterberry і і і i i iNorthern red oak----| 70 | red pine, 
! | ! ! ! iGreen азһ-----------| «== | Scotch pine, 
| ! ! ) | i eastern redcedar. 
4 4 ' 1 
1 1 ' 1 1 ' 


See footnote at end of table. 
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| | Management concerns T Potential productivity 
Equip- 1 | 


Soil name and 
map symbol 


364, 364В---------- 
Grundy 


424D2#; 


Lindley----------- 


Keswick--------- -- 


42Ш03%: 
Lindley----------- 


Keswick----------- 


425C2, 425D2, 
Ц2503%------...... 
Кезміск 


452С2-------------- 
Lineville 


Tuskeego 


478G*: 
Nordness---------- 


Rock outcrop. 


See footnote at 


{Ordi- 


TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


inationjErosion 


5o 


Що 


4с 


Це 


Цо 


Зи 


5d: 


1 

і 

' 

Isymbolihazard | 
H ' 

1 


Slight 


Slight 


Slight 
Slight 
Slight 
Slight 


Slight 


1 
n 
1 
4 
[ 
4 
1 
n 
' 
' 
V 
i 
1 
n 
1 
i 
1 
i 
[ 
і 
' 
ћ 
1 
n 
П 
' 
' 
' 
' 
' 
' 
' 
' 
1 
4 
1 
| 
1 
П 
1 
i 
1 
i 
П 
і 
' 
1 
1 
i 
l 
і 
1 
1 
1 
i 
j 
, 
і 
j 
| 
n 
I 
П 
і 
' 
1 
і 
Џ 
і 
1 
1 
1 
і 
1 
1 
D 
1 
1 
і 
1 
n 
' 
I 
à 
1 
1 
1 
' 
' 
і 
| 
і 
' 
i 
I 
1 
I 
' 
' 
' 
I 
4 
1 
і 
Ц 
| 
1 
i 
ї 
1 
D 
П 
І 
à 
1 
n 
' 
i 
1 
n 
П 
| 
1 


1 
Moderate} 


ment {Seedling 
limita-jmortal- 
tion | ity 


Slight {Slight 


Slight {Slight 


Slight Slight 


Slight Slight 


Severe Moderate 


1 
Moderate | Severe 
1 


Plant 
competi- 
tion 


Slight 


Slight 


Slight 


Slight 


Severe 


Moderate 


Common trees 


Blackjack oak------- 
Black oak----- ------ 


White oak----------- 
Northern red oak---- 


iPost oak------ 
{Blackjack oak- 
iBlack oak----- 
iWhite oak------ 
{Post оак------------ 
1 


1 
iWhite oak----- басена 
iNorthern red oak---- 


White oak----------- 
Northern red oak---- 


White oak----------- 


Eastern cottonwood-- 
Silver maple-------- 


iNorthern red oak---- 
iWhite oak----------- 
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о 


1 
iSite 


lindex 


50 


55 
55 


55 
55 


55 


45 
45 


1 

1 

' 5 

і Trees to plant 
a 

! 

1 


Eastern cottonwood, 
pin oak, 

silver maple, 
green ash. 


White oak, 
green ash, 
yellow-poplar, 
post oak, 
blackjack oak, 
black oak. 


Eastern white pine, 
red pine, 
Norway spruce, 
Scotch pine, 
European larch, 
white spruce, 
sugar maple. 


White oak, 
green ash, 
yellow-poplar, 
post oak, 
blackjack oak, 
black oak. 
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1 
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1 

1 

1 

I 

т 

1 

i 

1 

i 

1 

4 

l 

f 

| 

1 

1 

1 

1 

Li 
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i 

1 
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1 
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1 

} 

1 

1 

1 

M 

i 

{Eastern white pine, 
| red pine, 

| Norway spruce, 

| Scotch pine, 

{ European larch, 

í white spruce, 

| sugar maple. 
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Eastern white pine, 
red pine, 
Norway spruce, 
Scotch pine, 
European larch, 
white spruce, 
sugar maple. 


Eastern white pine, 
red pine, 
Norway Spruce, 
Scotch pine, 
European larch, 
white spruce, 
sugar maple. 


Eastern cottonwood, 
Silver maple, 

laurel willow, 
American sycamore, 
green ash, 

northern white-cedar. 
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Т Т Management concerns T Potential productivity | 
Soil name and iOrdi- 17 т Equip- í Т 1 T ! 
map symbol tnation{Erosion | ment {Seedling} Plant | Common trees iSite | Trees to plant 
isymboljhazard | limita-imortal- |competi-j lindex| 
} } | tion | ity | tion | | i 
س‎ Ó—À—— свака ———————qe——P 


484---------------- 
Lawson 


Slight 


Slight 


Slight 


Slight 


Silver maple-------- 
White ash----------- 
A 


White spruce, 
silver maple, 
white ash. 


merican elm-------- | 


49902, Ч99Е-------- 
Nordness 


' 
l 

5d Moderatej|ModeratejSevere ModeratejNorthern red оак----| 
І 

Џ 


hite oak----------- 


= == 


hite оак----------- Eastern white pine, 
red pine, 

Norway spruce, 
Seotch pine, 
European larch, 
white spruce, 
sugar maple. 


3o Slight Slight Slight Slight 


520---5------------ 


Coppock 


90 {Eastern cottonwood, 
silver maple, 
laurel willow, 
American sycamore, 
green ash, 


northern white-cedar. 


Зи Severe 


587---------------- 


Chequest 


Slight Moderate|Severe {Eastern cottonwood-- 
і 


i Silver maple-------- 


і 
| 
1 
1 
| 
M 
t 
| 
і 
} 
i 
Н 
1 
! 
1 
I 
4 
4 
| 
| 
! 
594C2, 59402, і 
594D3*, 594Е2----- | 65 
Galland i 65 

i 

1 

| 

1 

1 

| 

4 

1 

! 

i 

i 
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} 

i 

! 
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! 

a 

' 

1 

i 

! 

i 


Moderate|White oak----------- 
tNorthern red oak---- 


Eastern white pine, 
red pine, 
Norway spruce, 
Scotch pine, 
white spruce, 
European larch, 
blaok walnut, 
Sugar maple. 


3o Siight Slight Slight 


65 


d 
ModerateiSlight 
| 65 


Зм Eastern white pine, 
red pine, 

Norway spruce, 
Scotch pine, 
European larch, 
white spruce, 


Sugar maple. 


688---------------- 


Koszta 


i 
if 
| 
і 
4 
1 
| 
1 
| 
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' 
t 
4 
| 
ModeratejWhite oak-----------i 
Northern red oak----| 
4 
І 
' 
l 
і 
1 
| 
+ 
i 
1 
і 
i 
1 


Baldcypress, 
pin oak, 
water tupelo, 
red maple. 


3ч Moderate Moderate ji Severe 


Ean Slight 
{Post oak------------ і 
iGreen ash----------- 


iWhite oak--------- == 


Касооп 


7 308%: 
Nodaway----------- Eastern white pine, 
red pine, 

Norway Spruce, 
Seotch pine, 
white spruce, 
European larch, 
black walnut, 
sugar maple. 


30 Slight Slight Slight Moderate 


Cantril----------- 20 Slight Slight Slight ModerateiWhite oak----------- Eastern white pine, 
1 


red pine, 
Norway Spruce, 
Scotch pine, 
European larch, 
white spruce, 
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See footnote at end of table. 
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map symbol inationiErosion ment (Зава! Plant | Common trees iSite Trees to plant 
isymbol {hazard limita-imortal- jcompeti-j tindex 
і і tion | ity tion | 
1 
í 
1 
! 


Clinton 


| 
4 
1 
76302*: | 
Fayette----------- | 3o Slight 
і І 
| ' 
! ! 
! ! 
' i 
! ! 
i і 
і і 
Exette------------ | 20 {Slight 
% 1 
E 
! і 
і і 
і і 
і і 
4 í 
1 g: 
! | 
19202, 79202------- i He {Slight 
Armstrong | i 
! і 
і ! 
i і 
і і 
i 1 
1 1 
1 4 
1 || 
! ! 
i | 
793, 7938, 793C2---} Зо {Slight 
Bertrand ! і 
і і 
і і 
і і 
і і 
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Ashgrove } ! 
! ! 
! ! 
і і 
і і 
і і 
і і 
820----2----------- i 3w {Slight 
Dockery | і 
і і 
і і 
832B, 832C2-------- i He {Slight 
Weller ! і 
і і 
I у 
1 1 
| і 
і і 
і і 
і і 
і і 
8808, 880С2-------- | 30 {Slight 
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! 
D 
| 
1 
I 
1 
' 
I 
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See footnote 


at end of table. 
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Moderate|White oak----------- 


Moderate|White oak------- — 


Slight 


Severe 


Moderate 


Slight 


Slight 


i Northern red oak---- 


{Northern red oak---- 
iBlack walnut-------- 
iGreen ash-- 
i Sugar пар1е--------- | 
| American basswood---i 


hite oak----------- 
orthern red oak---- 


== 


Um 
ы. 
> 
< 
Ф 
= 
a 
m 
о 
> 
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White oak----------- 
Northern red oak---- 


65 
65 


76 


55 


65 
65 


Eastern white pine, 
red pine, 

Norway spruce, 
Scotch pine, 

white spruce, 
European larch, 
black walnut, 
sugar maple. 


Eastern white pine, 
red pine, 

Norway spruce, 
Scotch pine, 
European larch, 
eastern redcedar, 
black walnut, 
green ash. 


Eastern white pine, 
red pine, 
Norway spruce, 
Scotch pine, 
white spruce, 
European larch, 
black walnut, 
Sugar maple, 
poplar. 


Red pine, 

eastern white pine, 
white spruce, 

black walnut. 


Silver maple, 
American sycamore, 
green ash, 
common hackberry, 
eastern redcedar, 
white spruce, 
Norway spruce. 


Pin oak, 
pecan, 
eastern cottonwood. 


Eastern white pine, 
Scotch pine, 
Norway spruce, 
white spruce, 
red pine, 

European larch, 
black walnut, 
sugar maple. 


Eastern white pine, 
red pine, 

Norway spruce, 
Scotch pine, 

white spruce, 
European larch, 
black walnut. 
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See footnote at end of table. 


Moderate i Severe 


Slight 


Slight 


Slight 


Slight 


Ф 


Moderate 


Slight 


Slight 


Severe 


Slight 


Slight 


ed maple, 
reen ash. 


Eastern cottonwood, 
pin oak, 

American sycamore, 
red maple, 

green ash. 


65 
65 


White oak----------- 
Northern red oak---- 


Eastern white pine, 
red pine, 

Norway spruce, 
Seotch pine, 

white spruce, 
European larch, 
black walnut, 
sugar maple. 


White oak- 
Northern red oak---- 


55 
55 


ша 2 Eastern white pine, 
red pine, 

Norway spruce, 
Scotch pine, 

white spruce, 
European larch, 
black walnut, 
Sugar maple, 
poplar. 
White oak 55. 
55 


Eastern white pine, 
red pine, 
Norway spruce, 
Scotch pine. 


Pin oak, 

green ash, 
European larch. 
45 |Eastern cottonwood, 
silver maple, 

laurel willow, 
American sycamore, 
green ash, 

northern white-cedar. 
White oak 55 jEastern white pine, 
Scotch pine, 
Norway spruce, 

red pine, 

white spruce. 
White oak- 65 {Eastern white pine, 
Scotch pine, 

red pine, 

Norway spruce, 
European larch, 
white spruce, 
black walnut. 
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laurel willow, 
American sycamore, 
green ash, 

northern white-cedar. 
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! | Management concerns ГО Potential productivity 
Soil name and lOrdi- 17 T Equip- T | | 1 73 
тар symbol inationjErosion | ment Seedling! Plant | Common trees iSite | Trees to plant 
isymbolihazard | limita-[mortal- jcompeti-} ііпдехі 
і | | tion | ity i tion | j ! 
lp ва a aa E, EC coca ШЕ со ССИ WAYS 
1 1 1 і 1 1 1 I 
| ! ! ! i ! | і 
1181--------------- | 3o {Slight {Slight {Slight  |Moderate|White oak----------- } 65 iNorway spruce, 
Keomah i і | H | і i i European larch, 
i i i i ! ! i | white spruce, 
i і i I i і. | | black walnut, 
! ! ! ! ! ! i I Sugar maple. 
| i i V i і і і 
1220--------------- | 3o {Slight jSlight [Slight  iModeratejWhite oak----------- і 65 {Eastern white pine, 
Nodaway | | i | і і і і red pine, 
| i і і і і і і Когмау зргисе, 
! ! і ! ! | i | Seotch pine, 
| і і і і і і | white spruce, 
! ! ! ! ! ! і | European larch, 
і і і і і і і і black walnut, 
| ! i і і і і | sugar maple. 
! i і і і і і і 
1260--------------- | 5w {Slight {ModeratejModerate|Severe {White oak----------- | 45 |Eastern cottonwood, 
Beckwith i i i i і і | Silver maple, 
i | ! | } | 
4 E i Н І 1 
П 1, 1 ' 1 | 
! ! ! ! ! i 
1 4 4 4 $ І 
1 1 1 1 t | 
t L t 1 1 і 
П О О і 1 Џ 


* See тар unit description for the composition and behavior of the map unit. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; the symbol > means more than. Absence of an entry indicates that trees generally 
do not grow to the given height on that soil] 


т I Trees having predicted 20-уеаг average heights, in feet, of-- 
Soil name and |“ а е < AL c cr C зы ышы о шы Е 
map symbol i <8 | 8-15 16-25 i 26-35 i 235 
1 1 M IH 
1 Џ Џ I 
x 
1 


! 
13B*: i 


Siberian dogwood. 


Colo------------- iRedosier dogwood, iSiberian dogwood, jLaurel willow, Green ash--------- iSilver maple, 
{ silky dogwood. bloodtwig Amur maple, | eastern 
i dogwood, Tatarian; northern white- і cottonwood. 
| honeysuckle, cedar. і 
і Zabel i 
| honeysuckle. і 
4 i 
1 1 
Vesser----------- iRedosier dogwood, {Bloodtwig dogwood, {Amur maple, Green ash------- --iEastern 
і silky dogwood. Tatarian northern white- | cottonwood, 
i honeysuckle, cedar, laurel i silver maple. 
i Siberian dogwood,| willow. | 
| Zabel i 
i honeysuckle. | 
і 1 
t 1 
230, 23C2--------- iRedosier dogwood, |Bloodtwig dogwood, {Eastern redcedar, |Red pine, Norway  iEastern 
Arispe gray dogwood. Tatarian Amur maple. spruce, common | cottonwood, 
honeysuckle, hackberry. | silver maple. 
1 
! 
t 
% 
1 
і 
4 
1 
i 
1 
1 


Amur honeysuckle, 
autumn-olive, 
rose-of-sharon, 
American 


й 
i 
1 
H 
' 
i 
1 
1 
1 
у 
1 
4 
1 
i 
! 
4 
1 
i 
1 
V 
I 
1 
1 
i 
1 
i 
' 
1 
1 
' 
1 
| 
Џ 
| 
1 
! 
р 
4 
1 
i 
! 
i 
' 
I 
i 
1 
1 
1 
1 
1 
1 
! 
1 
1 
| 
! 
honeysuckle, { 
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1 


! 
! 
! 
! 
41, 41B-----------|[American hazel, Tamarisk, late Austrian pine, Eastern white --- 
Sparta 1 European privet. lilac, forsythia,! tall purple pine, red pine, 
і autumn-olive. willow. jack pine. 
1 
t 
51---------------- iRedosier dogwood, iBloodtwig dogwood,|Amur maple, Green авһ--------- {Eastern 
Vesser | silky dogwood. Tatarian northern white- | cottonwood, 
i honeysuckle, cedar, laurel | silver maple. 
! Siberian dogwood,! willow. | 
i Zabel ! 
! honeysuckle. | 
1 i 
1 1 
56, 56B----------- iRedosier dogwood, {Bloodtwig dogwood,iEastern redcedar, iRed pine, Norway  iEastern 
Cantril | gray dogwood. Tatarian Amur maple. Spruce, common і cottonwood, 
i hackberry. | silver maple. 
| Siberian dogwood. і 
1 4 
i 1 
57---------------- | --- Атог maple, silky --- Pin oak, green | --- 
Rushville і dogwood, ash, European | 
| flowering larch.’ i 
! dogwood, American і 
| eranberrybush. і 
1 i 
1 І 
5802, 58Е2-------- іВедозіег dogwood, iBloodtwig dogwood, {Eastern redcedar, iRed pine, Norway Eastern 
Douds | gray dogwood. Tatarian Amur maple. Spruce, common | cottonwood, 
i honeysuckle, hackberry. i silver maple. 
i Siberian dogwood. | 
1 i 
1 1 
63*, 63B*--------- iRussian peashrub, {Eastern redcedar, Common hackberry, --- i --- 
Chelsea | gray dogwood, Russian-olive, eastern white i 
| Koster redcedar. Siberian pine, red pine. | 
i crabapple, i 
i nannyberry i 
| viburnum. | 
1 і 
1 р 
65Е2, 65E3*, 65Е2, | | 
650-------------- ) --- Flowering dogwood, {Eastern redcedar, --- | --- 
Lindley eastern redbud, jack pine. | 
| 
i 
' 
1 
| 
| 
т 
1 
1 
| 
I 


See footnote at end of table. 
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Soil name and 
map symbol 


15---------------- 
Givin 


808, 8062, 8002--- 
Clinton 


81B, 81C2--------- 
Clinton 


Chelsea 


Belinda 


1318, 131C2------- 
Pershing 


132B, 132C2, 
132D2------------ 
Weller 


152. 


163B, 163C2------- 
Fayette 


| 
1 
4 
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! 
1 
1 
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j 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


«8 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


Russian peashrub, 
gray dogwood, 
Koster redcedar. 


Redosier dogwood, 
silky dogwood, 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
silky dogwood. 


American hazel, 
European privet. 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


See footnote at end of table. 


8-15 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 
Siberian dogwood, 
Tatarian 
honeysuckle. 


Eastern redcedar, 
Russian-olive, 
Siberian 
erabapple, 
nannyberry 
viburnum. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood, 
Zabel 
honeysuckle. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Tatarian 
honeysuckle, 
bloodtwig 
dogwood, Siberian 
dogwood. 


Siberian dogwood, 
bloodtwig 
dogwood, Tatarian 
honeysuckle, 
Zabel 
honeysuckle. 


Tamarisk, late 
lilac, forsythia, 
autumn-olive. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Tatarian 
honeysuckle, 
bloodtwig 
dogwood, Siberian 
dogwood. 


16-25 


Eastern redcedar, 
Amur maple. 


Eastern redcedar, 
Amur maple. 


Amur maple, 
eastern redcedar. 


Common hackberry, 
eastern white 
pine, red pine. 


Amur maple, 
northern white- 
cedar, laurel 
willow. 


Eastern redcedar, 
Amur maple. 


Amur maple, 
eastern redcedar. 


Laurel willow, 
Amur maple, 
northern white- 
cedar. 


Austrian pine, 
tall purple 
willow. 


Eastern redcedar, 
Amur maple. 


Eastern redcedar, 
Amur maple. 


Amur maple, 
eastern redcedar. 


26-35 


Red pine, Norway 
Spruce, common 


hackberry. 


Red pine, Norway 
Spruce, common 


hackberry. 


Red pine, Norway 
Spruce, common 


hackberry. 


Red pine, Norway 
Spruce, common- 


hackberry. 


Common hackb'erry, 
red pine, Norway 
Spruce. 

Green ash------ --- 


Eastern white 


pine, red 
jack pine. 


pine, 


Red pine, Norway 
Spruce, common 


hackberry. 


Red pine, Norway 
Spruce, common 


hackberry. 


Common hackberry, 


red pine, 
spruce. 


Norway 


Trees having predicted 20-year average heights, in feet, of-- 
астана ee ee ee ee заалаа = — 


125 


235 


Eastern 
cottonwood, 
Silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
Silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Silver maple, 
eastern 
cottonwood. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


126 


Soil name and 
map symbol 


Hoopeston 


TTS 
Dickinson 


180, 
Keomah 


Landes 


Nodaway 


222C, 222C2------ 


Clarinda 


223C, 
Rinda 


226-----------... 


Lawler 


115В-------- 


180B-------- 


223D2------ 


i 
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Silky dogwood-----iMedium purple 


Silky dogwood----- 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
gray dogwood. 


Silky dogwood, 
mockorange. 


Redosier dogwood, 
gray dogwood. 


Redosier dogwood, 
silky dogwood. 


Redosier dogwood, 
gray dogwood. 


See footnote at end of table. 


Amur maple, 


Amur maple, 


Tatarian 


Tatarian 


Tatarian 


t i 1 
8-15 і 16-25 i 26-35 і 235 
1 1 i 
— м 
4 
1 
iOriental Green ash, pin Eastern 
willow, Tatarian | arborvitae, oak, pussy cottonwood. 
honeysuckle, Amuri eastern гейсейаг, і willow. 
honeysuckle, і American 
redosier dogwood.| basswood. 
1 
| 
i 


autumn-olive, 
forsythia, 
tamarisk. 


Bloodtwig dogwood, 


Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 


Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 


Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 


Tatarian 
honeysuckle, 
Siberian dogwood. 


autumn-olive, 
American 

cranberrybush, 
blackhaw, late 
lilac, Amur 
honeysuckle. 


honeysuckle, 
honeysuckle, 
redosier dogwood. 


honeysuckle, 
bloodtwig 
dogwood, 
dogwood. 


Siberian 


Bloodtwig dogwood, 


Tatarian 
honeysuckle, 
Siberian dogwood, 
Zabel 
honeysuckle. 


honeysuckle, 
bloodtwig 
dogwood, Siberian 


1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
! 
L 
1 
| 
| 
! 
1 
І 
4 
1 
1 
1 
Ц 
1 
П 
1 
Ц 
' 
1 
1 
4 
1 
1 
1 
| 
1 
1 
1 
1 
1 
i 
1 
1 
l 
' 
1 
1 
І 
1 
1 
| 
1 
i 
! 
Amur | 
1 
1 
i 
1 
1 
I 
1 
1 
і 
і 
4 
1 
! 
! 
i 
1 
1 
Н 
' 
1 
4 
і 
' 
' 
' 
' 
' 
! 
! 
H 
1 
4 
1 
V 
t 
4 
1 
| 
1 
і 
dogwood. i 
1 
t 


Russian-olive, 
northern white- 
cedar. 


Eastern redcedar, 
Апиг maple. 


Eastern redcedar, 
Amur maple. 


Eastern redcedar, 
Amur maple. 


Eastern redcedar, 
Amur maple. 


White spruce------ 


Pin oak, 
baldcypress, 
medium purple 
willow. 


Amur maple, 
eastern redcedar. 


Amur maple, 
northern white- 
cedar, laurel 
willow. 


Eastern redcedar, 
white spruce. 


Amur maple, 
eastern redcedar. 


Norway spruce, 
eastern white 


pine, red pine. 


Red pine, Norway 
spruce, common 
hackberry. 


Red pine, Norway 
spruce, common 
hackberry. 


Red pine, Norway 
Spruce, common 
hackberry. 


Red pine, Norway 
Spruce, common 
haekberry. 


Eastern 
cottonwood, 
oriental 
arborvitae. 


Common hackberry, 


red pine, Norway 
Spruce. 
Green ash------ --- 


Green ash, 
common hackberry, 
Norway spruce. 


Common hackberry, 
red pine, Norway 
Spruce. 
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Trees having predicted 20-year average heights, in feet, of-- 
poe ЫЕ SQSSPIƏIIGIFFFcFGFMIP eəAKsIl_RI án a uertit ааа 


Silver maple, 
eastern 
cottonwood. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern white 
pine, Norway 
spruce. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Silver maple. 


Eastern 
cottonwood, 
silver maple. 
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Siberian dogwood. 


5 | Trees having predicted 20-уеаг average heights, in feet, of-- 
oil name and | 1 H Т | 
map symbol ! «8 i 8-15 i 16-25 і 26-35 і 235 
! ; ! і і і 
айсын: зав двоє док SIR, а сви ви eue теле кесе лаган він ig m звана вні | 
1 1 [ 1 e 
4 1 i 4 у 
1 1 ' 1 1 
260--------------- iRedosier dogwood, |Bloodtwig dogwood, Amur maple, iGreen ash--------- iEastern 
Beckwith i silky dogwood, | Tatarian | northern white- | | cottonwood, 
i | honeysuckle, | cedar, laurel i | silver maple. 
i | Siberian dogwood,| willow. ! i 
! | Zabel ! ! ! 
i | honeysuckle. i ! ! 
| | š ! ! ! 
263--------------- iGray dogwood------jOriental і Ами" maple--------| --- і --- 
Окан ! | arborvitae, i ! і 
і | flowering ! i ! 
! | dogwood, i i i 
і | forsythia. | | | 
i і і і і 
291--------------- iGray dogwood, | Autumn-olive------ iRussian-olive----- iNorway spruce----- Douglas-fir. 
Atterberry | Vanhoutte spirea.} ! i i 
| | 1 Н 1 
315%. | | ! i 
Alluvial land i | | і і 
і і і і і 
354%, ! | i i і 
Marsh і і I | і 
і і і. і і 
362, 363---------- iRedosier dogwood, !Tatarian iLaurel willow, {Green ash-------- - | Еазбеги 
Haig | silky dogwood. i honeysuckle, i northern white- | | cottonwood, 
! | bloodtwig і cedar, Amur і і silver maple. 
! | dogwood, Zabel | maple. | і $ 
i | honeysuckle, i i i 
і | Siberian dogwood. į ! і 
1 Ц у 4 у 
1 I 1 1 1 
364, 364B--------- і --- іТабагіап {Pin oak, medium IEastern | = 
Grundy i i honeysuckle, Amur! purple willow, | cottonwood, і 
і i honeysuckle, і eastern redcedar.j oriental i 
і | redosier dogwood, į | arborvitae, green| 
і | autumn-olive. і | ash, eastern i 
і і і і white pine, | 
! i ! { Norway spruce. 
M і 1 4 4 
' 1 | 1 1 
380--------------- iRedosier dogwood, iBloodtwig dogwood,lEastern redcedar, {Red pine, Norway |Еазбегп 
Mahaska } gray dogwood. i Tatarian | Amur maple. і Spruce, common i cottonwood, 
р р о і і hackberry. ! silver maple. 
! і Siberian dogwood. | E ! 
H 1 1 1 1 
428D2*, 424D3#*:; | і | i i 
Lindley---------- i --- iFlowering dogwood,jEastern redcedar, | --- i --- 
! ! eastern redbud, | jack pine. і і 
| | Amur ћопеузискје,! i i 
! | autumn-olive, | ! ! 
і | rose-of-sharon, | | i 
! | American і і і 
1 1 1 р 1 
i | eranberrybush. і і і 
і і і і і 
Кезміск---------- iRedosier dogwood, |Bloodtwig dogwood,|Eastern redcedar, {Red pine, Norway  |Eastern 
і gray dogwood. i Tatarian | Amur maple. } spruce, common | cottonwood, 
і і honeysuckle, і і hackberry. | Silver maple. 
! | Siberian dogwood. | і і 
і і 1 4 1 
42502, 42502, | | | I | 
425D3 #----------- iRedosier dogwood, jBloodtwig dogwood,|Eastern гедседаг, jRed pine, Norway  iEastern 
Keswick | gray dogwood. | Tatarian | Amur maple. | Spruce, common | cottonwood, 
і і ac Ы) š ! ! hackberry. i silver maple. 
i f Siberian dogwood. i i i 
i | i і і 
452С2------------- iRedosier dogwood, iBloodtwig dogwood, {Eastern redcedar, iRed pine, Norway {Eastern 
Lineville і gray dogwood. | Tatarian } Amur maple. | spruce, common | cottonwood, 
і honeysuckle, { | hackberry. i silver maple. 
В П 4 П 
i ! Н | 
1 1 t i 


1 
і 
1 
і 
1 
і 
ї 


See footnote at end of table. 


128 


Soil name and 
map symbol 


Tuskeego 


AT8G*: 


Nordness-------- 
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silky dogwood. 


n 
t 
| 
1 
1 
D 
і 
1 
П 
1 
1 
1 
' 
t 


-jRussian peashrub, 
Koster redcedar. 


484--------------- A 
Lawson i 
i 
i 
4 
1 
i 
485---------- -----jRedosier dogwood, 
Spillville i gray dogwood. 
1 
| 
і 
і 
499D2, 499Е------- iRussian peashrub, 
Nordness | Koster redcedar. 
+ 
| 
520--------------- 'Кедозјег dogwood, 
Coppock 1 silky dogwood. 
| 
! 
i 
і 
587--------------- ІВедозіег dogwood, 
Chequest silky dogwood. 


Racoon 


730B*: 


Nodaway--------- 


See footnote 


gray dogwood. 


і 
1 
1 
t 
i 
t 
n 
1 
1 
1 


at end of table. 


8-15 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood, 
Zabel 
honeysuckle. 


Eastern redcedar, 
northern 
bayberry. 


Northern white- 
cedar, redosier 
dogwood, 
nannyberry 
viburnum. 


Tatarian 
honeysuckle, 
bloodtwig 
dogwood, Siberian 
dogwood, 


Eastern redcedar, 
northern 
bayberry. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood, 
Zabel 
honeysuckle. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood, 
Zabel 
honeysuckle. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Bloodtwig dogwood, 
Tatarian 
honeysuckle, 
Siberian dogwood. 


Amur maple, 
flowering 
dogwood. 


Tatarian 
honeysuckle, 
bloodtwig 
dogwood, Siberian 
dogwood. 


16-25 


Amur maple, 
northern white- 
cedar, laurel 
willow. 


Siberian peashrub 


Green ash, white 
spruce. 


Amur maple, 
eastern redcedar. 


Siberian peashrub 


Amur maple, 
northern white- 
cedar, laurel 
willow. 


Amur maple, 
northern white- 
cedar, laurel 
willow. 


Eastern redcedar, 
Amur maple. 


Eastern гедседаг, 
Amur maple. 


Eastern redcedar, 
Amur maple. 


Oriental 
arborvitae. 


Amur maple, 
eastern redcedar. 


П 
t 
n 
' 
1 
t 
n 
1 
1 
| 
1 
' 
' 
n 
1 
1 
I 
i 
П 
I 
' 
+ 
П 
1 
1 
' 
i 
1 
i 
1 
1 
І 
i 
І 


26-35 


——— IYF 


Green ash--------- 


Eastern whi 
pine, jack 


te 
pine, 


silver maple. 


Common hack 
red pine, 
Spruce. 


Green ash------ — 


Green ash--------- 


berry, 
Norway 


Red pine, Norway 
Spruce, common 


hackberry. 


Red pine, Norway 
Spruce, common 


hackberry. 


Red pine, Norway 
Spruce, common 


hackberry. 


Pin oak, wa 
tupelo. 


Common hack 
red pine, 
spruce, 


ter 


berry, 
Norway 


4 
1 


1 
і 
і 
1 
i 
1 
i 
1 
П 
1 
| 
Џ 
і 
1 
i 
1 
i 
! 
1 
1 
1 
1 
1 
n 
1 
і 
1 
і 
ї 
і 
1 
n 
| 
1 
n 
1 
4 
t 
i 
' 
n 
1 
n 
' 
1 
' 
4 
1 
П 
[ 
4 
1 
Ц 
t 
n 
' 
1 
t 
4 
1 
n 
1 
4 
1 
і 
1 
4 
1 
4 


4 
I 
1 
t 
n 
ї 
і 
1 
і 
1 
i 
1 
' 
I 
i 
i 
1 
' 
t 
i 
n 
I 
! 
1 
І 
і 
' 
' 
1 
і 
| 
1 
1 
і 
[ 
П 
1 
i 
1 
i 
1 
i 
1 
i 
| 
I 
l 
1 
' 
' 
і 
ї 
і 
1 
i 
l 
і 
1 
П 
| 
n 
1 
і 
1 
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235 


Eastern 
cottonwood, 
Silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 


Eastern 
cottonwood, 
silver maple. 
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T Trees having predicted 20-year average heights, in feet, of-- XP 
Soil name and 1 Бај п E 7 Н EDS роде 
map symbol р <8 | 8-15 ! 16-25 ! 26-35 ! 235 
1 Џ 1 1 1 
um c е И Пее стерео ре те кока ое E от 
і і | 
7308*: і і і 
Cantril---------- iRedosier dogwood, iBloodtwig dogwood,jEastern redcedar, |Кед pine, Norway {Eastern 
і gray dogwood. і Tatarian Amur maple. Spruce, common } cottonwood, 
| | honeysuckle, hackberry. | silver maple. 
! | Siberian dogwood. ! 
1 1 1 
' ' t 
T63D2*: і і і 
Fayette---------- iRedosier dogwood, іТабагіап Amur maple, Common hackberry, iEastern 
| gray dogwood. | honeysuckle, eastern гейсейаг.! red pine, Norway | cottonwood, 
! } bloodtwig spruce. | silver maple. 
! | dogwood, Siberian і 
і dogwood. і 
4 
1 E 
Exette----------- !Redosier dogwood, iBloodtwig dogwood, {Eastern гедседаг, |Red pine, Norway {Eastern 
| gray dogwood. Tatarian Amur maple. spruce, common cottonwood, 
i honeysuckle, ћаскреггу. silver maple. 
! Siberian dogwood. 
1 
79202, 79202------ iRedosier dogwood, iBloodtwig dogwood, Eastern redcedar, {Red pine, Norway Eastern 
Armstrong gray dogwood. Tatarian Amur maple. Spruce, common .cottonwood, 
honeysuckle, hackberry. silver maple. 


793, 793B, T93C2-- 
Bertrand 


Eastern white 
pine, red pine. 


Northern white- 
cedar, lilac, 
common ninebark, 


White spruce, 
Norway spruce. 


silky dogwood. 
795C2, 795C3*, 


1 
1 
' 
1 
1 
i 
i 
! 
1 
И 
1 
a 
4 
1 
1 
1 
1 
П 
i 
1 
' 
' 
1 
1 
1 
i 
1 
i 
1 
1 
4 
1 
| 
1 
і 
і 
Siberian dogwood. i 
і 
i 
1 
1 
I 
i 
1 
4 
1 
і 
l 
1 
I 
1 
1 
1 
1 
і 
1 
4 
1 
M 
1 
1 
1 
' 
I 
і 
і 
і 
і 
і 
4 
1 
1 
l 
4 
1 
1 
1 
| 
t 
t 
1 
t 
Ц 
1 


honeysuckle, hackberry. 


Siberian dogwood. 


| 
| 
4 
' 
1 1 
1 1 
i i 
M 4 
1 ' 
1 4 
| | 
| | | 
' ! ! 
H 4 1 
1 1 1 
i i ! 
! i | 
1 1 4 
1 1 І 
1 1 H 
1 ' 1 
i | ! 
| | | 
i ! ! 
79502, 795D3*----iRedosier dogwood, {Bloodtwig dogwood,|Eastern redcedar, iRed pine, Norway iEastern 
Ashgrove | gray dogwood. | Tatarian Amur maple. Spruce, common | cottonwood, 
i | honeysuckle, hackberry. | silver maple. 
i | Siberian dogwood. і 
4 І 4 
1 1 1 
820--------------- ' --- iTatarian Medium purple Oriental | --- 
Dockery ! | honeysuckle, Amuri willow. arborvitae. i 
і | honeysuckle, i 
i | redosier dogwood, i 
i | autumn-olive. і 
1 1 1 
1 ї 1 
832B, 832C2------- iRedosier dogwood, |Табагіап Amur maple, Common hackberry, {Eastern 
Weller | gray dogwood. | honeysuckle, eastern redcedar.} red pine, Norway | cottonwood, 
i j bloodtwig Spruce. | silver maple. 
i | dogwood, Siberian | 
i { dogwood. | 
1 1 
1 1 ' 
8808, 880C2------- !Redosier dogwood, |Bloodtwig dogwood, Eastern гедседаг, iRed pine, Norway {Eastern 
Clinton | gray dogwood. | Tatarian Amur maple. Spruce, common і cottonwood, 
i | honeysuckle, hackberry. | silver maple. 
| | Siberian dogwood., ! 
1 M 4 
1 1 1 ' 
-950, 9508, 950D2--|Gray dogwood------| --- ІРіп оак----------- iGreen ash------- --| --- 
Niota і і і і і 
1 1 1 1 і 
І 1 1 1 1 
952--------------- | --- iSilky dogwood, {Pin oak----------- iGreen ash----- ----|Еазбегп 
Denrock | ! Amur maple. ! i р cottonwood. 
1 
Џ Џ 1 1 i 
917--------------- ! --- iNorthern white- iWhite spruce, {Eastern white | --- 
Richwood i | cedar, lilac, | Norway spruce. | pine, red pine. | 
| | common ninebark, | і і 
| ! silky dogwood. i | ! 
1 1 Ц 1 ' 
978--------------- iRedosier dogwood, iBloodtwig dogwood, iEastern redcedar, {Red pine, Norway iEastern 
Festina } gray dogwood. | Tatarian | Amur maple. | spruce, common і cottonwood, 
i 4 4 1 4 
1 1 1 1 1 
i ! ! ! ! 
1 1 i П 1 
P i і 1 t 


See footnote at end of table. 
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
~ 1 Tr having predicted 20-year average heights, In feet, of-- 
Кым Бы AIL LULA БЫЛ А.А AUN Ll 


ees ) е 
Soil name and 


1 
H 
р I 
map symbol і «8 і 8-15 
1 1 
1 t 


Alluvial land 


1 1 1 
| 16-25 ! 26-35 i 235 
i ! ! 
1 1 р 1 1 
і і і і і 
993D2*: i i ! ! ! 
Armstrong-------- iRedosier dogwood, iBloodtwig dogwood,iEastern redcedar, iRed pine, Norway {Eastern 
i gray dogwood. i Tatarian i Amur maple. | Spruce, common 1 cottonwood, 
i | honeysuckle, i | hackberry. | silver maple. 
! ! Siberian dogwood. i i і 
1 L H 
1 1 1 1 1 
Gara------------- iRedosier dogwood, jBloodtwig dogwood, jEastern redcedar, {Red pine, Norway jEastern 
| gray dogwood. i Tatarian | Amur maple. | spruce, common { cottonwood, 
i | honeysuckle, i | hackberry. | silver maple. 
i | Siberian dogwood.| | | 
1 t 1 1 1 
| Ц 1 l 1 
1057--------------і --- tAmur maple, silky | --- ІРіп oak, green ! --- 
Rushville ! ¦ dogwood, i | ash, European i 
i і flowering | i larch. i 
і | dogwood, Americani i i 
i i сгапђегкуђизћ. | i i 
n $ 1 1 t 
1 1 1 Џ t 
1130-------------- | Кедоз1ег dogwood, {Bloodtwig dogwood, Amur maple, iGreen ash--------- iEastern 
Belinda | silky dogwood. | Tatarian | northern white- | 1 cottonwood, 
i f honeysuckle, | cedar, laurel i | silver maple. 
і | Siberian dogwood,| willow. | і 
! | Zabel ! i i 
| | honeysuckle. i ! i 
| | i | | 
1131B------------- iRedosier dogwood, {Bloodtwig dogwood, |Eastern redcedar, |Ней pine, Norway |Еазбегп 
Pershing | gray dogwood. i Tatarian | Amur maple. | Spruce, common | cottonwood, 
i | honeysuckle, | | hackberry. | silver maple. 
i і Siberian dogwood. į і і 
і і і і і 
1180, 1180B------- iRedosier dogwood, iBloodtwig.dogwood,iEastern redcedar, |Red pine, Norway {Eastern 
Keomah | gray dogwood. i Tatarian i Amur maple. | Spruce, common i cottonwood, 
| | honeysuckle, i | hackberry. | silver maple. 
| | Siberian dogwood. j | i 
| | | | | 
1181-——=— ااا مم‎ iRedosier dogwood, iTatarian iEastern redcedar, {Red pine, Norway  iSilver maple, 
Keomah | gray dogwood. t honeysuckle, i Amur maple. і Spruce, common | eastern 
| | bloodtwig ! { hackberry. | cottonwood. 
і ¦ dogwood, Siberian} ! | 
і | dogwood. | ! і 
і і і і і 
1220-------------- IRedosier dogwooc, |Табагіап jAmur maple, {Common hackberry, iEastern 
Nodaway i gray dogwood. | honeysuckle, | eastern redcedar.i red pine, Norway | cottonwood, 
! | bloodtwig і | Spruce. 1 silver maple. 
| | dogwood, Siberian} і і 
і | dogwood. } f i 
! ! ! i i 
1260------------- -iRedosier dogwood, |Bloodtwig dogwood, i Amur maple, iGreen ash--------- iEastern 
Beckwith | silky dogwood. | Tatarian | northern white- | | cottonwood, 
| { honeysuckle, | cedar, laurel i | silver maple. 
| і Siberian dogwood,| willow. ! ! 
i } Zabel ! ! ! 
i | honeysuckle, i ! | 
13164, | ! i і і 
і і і і і 
і і і і | 


* See map unit description for the composition and behavior of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


— —nLsIIO-IIAII eene 


Soil name and 
map symbol 


23C, 23C2-------- 


Arispe 


41--------------- 


Sparta 


41В--------------- 


Sparta 


56, 


51--------------- 


баве ысын 


Chelsea 


652, 65E3*, 65F2, 


808, 80C2-------- 


Clinton 


See footnote 


1 

i Shallow 

! excavations 
H 
і : 


- Severe: 
wetness, 


floods. 


Severe: 
wetness, 
floods. 


Severe: 
cutbanks 


cave. 


Severe: 
cutbanks 


Severe: 
wetness, 
floods. 


4 
1 
і 
1 
4 
I 
' 
' 
1 
1 
1 
I 
1 
1 
1 
I 
' 
I 
' 
' 
' 


Severe: 
wetness. 


- | Земеге: 
wetness. 


-iSevere: 
wetness. 


-iSevere: 
slope, 
wetness. 


| cutbanks 
1 
- | Severe: 
| cutbanks 
і 
і 
-iSevere: 
slope. 


Severe: 
wetness. 


I 
1 
i 
1 
i 
| 
- Moderate: 


| too clayey. 
4 
|| 


at end of table. 
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1 

i Dwellings 
і without 
i basements 


1 

1 

| 

iSevere: 

{ floods, 

| shrink-swell, 
| wetness. 
4 

| 

1 

i 

! 

П 

1 

П 

1 

П 


Severe: 
floods, 
wetness, 
low strength. 


iSevere: 
shrink-swell, 
low strength. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
floods. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
slope. 


Moderate: 
wetness, 
Shrink-swell, 
low strength. 

Severe: 

low strength. 


Slight---------- 


Slight---------- 


Dwellings 
with 
basements 


Severe: 
floods, 


Shrink-swell, 
wetness. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


floods, 
wetness, 
low strength. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Slight------- NC 


Slight---------- 


Severe: 
Slope. 


Severe: 
wetness. 


Severe: 


e 
low strength. 


Small 
commercial 
buildings 


Severe: 
floods, 


shrink-swell, 
wetness. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


\Slight---------- 
1 


t 
П 
ї 


iModerate: 
slope. 


Severe: 
floods, 
wetness, 
low strength. 


Severe: 
floods. 


1 

' 

1 

' 

1 

1 

i 

1 

I 

1 

| 

1 

! 

1 

' 

I 

i 
iSevere: 
| wetness, 
і shrink-swell. 
i 
i 
! 
4 
| 
| 
H 
' 
! 
1 
1 
t 
' 
1 


Severe: 
slope, 
wetness. 


Severe: 
slope, 
wetness. 


iModerate: 
slope. 


Severe: 
slope. 


wetness, 
Shrink-swell, 
low strength. 


Severe: 


i 

i 

1 

! 

1 

Й 

1 

1 

| 
iModerate: 
i 

! 

4 

1 

H 

1 

і 

| low strength. 
M 

1 


Зее text for definitions 
Absence of an entry indicates that the soil was not rated] 


' 

! Local roads 
і and streets 
1 
1 


ow Strength, 
etness. 


Severe: 
shrink-swell, 
low strength, 
frost action. 


vere: 
rost action, 
ow Strength. 


кюк уф 


е 
ч 
low strength, 
frost action. 


vere: 
ow strength. 


ro 


Severe: 
slope, 
low strength. 


iSlight. 


Slight. 


Severe: 
low strength, 
slope. 
Severe: 
frost action, 
low strength. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


cutbanks cave. 


Т ощ uu NE pou EE IMEEM рттар ~ 
Soil name and | Shallow i Dwellings i Dwellings i Small i Local roads 
map symbol | excavations | without | with i commercial і and streets 
| ! basements і basements | buildings i 
а це і op 2 — КЕ ес зар DNE CC 
ј H $ 1 1 
1 1 1 1 1 
80D2-------------- iModerate: iSevere: iSevere: iSevere: iSevere: 
Clinton | too clayey, | low strength. | low strength. | slope, | low strength. 
i slope. | | | low strength. ! 
k 1 П В ' 
і 1 1 1 1 
81B, 81С2--------- iModerate: iSevere: | Зеуеге: | Зеуеге: | Зеуеге: 
Clinton | too clayey. | low strength. | low. strength. i low strength. | low strength. 
1 і 1 1 i 
l l l l I 
115D*------------- iSevere: iModerate: iModerate: iSevere: iModerate: 
Chelsea | cutbanks cave. | slope. | slope. | slope. i slope. 
1 i 1 1 Н 
1 1 1 1 i 
130--------------- iSevere: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Belinda i wetness. | shrink-swell, i shrink-swell, | Shrink-swell, | shrink-swell, 
i i wetness, | wetness, | wetness, і wetness, 
i | low strength. } low strength. | low strength. | low strength. 
1 1 1 1 4 
1 | I І ' 
131B, 131C2------- iModerate: | Зеуеге: 1 зеуеге: | Зеуеге: | Зеуеге: 
Pershing | wetness, | shrink-swell, } shrink-swell, i shrink-swell, | shrink-swell, 
| too clayey. | low strength. | wetness, { low strength. | low strength, 
і і | low strength. і | frost action. 
H 1 1 і 4 
П 1 ї ї 1 
1328, 132C2------- | Зеуеге: | Зеуеге: | Зеуеге: iSevere: iSevere: 
Weller 1 wetness. | Shrink-swell, i shrink-swell, i shrink-swell, і shrink-swell, 
i | low strength. | low strength, i low strength. і frost action, 
i i i wetness. і і low strength. 
H 1 1 1 1 
' 1 1 П 1 
132D2------------- iSevere: | Зеуеге: iSevere: iSevere: iSevere: 
Weller | wetness. i shrink-swell, | shrink-swell, | shrink-swell, i shrink-swell, 
| i low strength. i low strength, i low strength, } frost action, 
i i | wetness. | slope. і low strength. 
H 1 || 1 4 
1 ї I t ' 
133--------------- iSevere: iSevere: iSevere: iSevere: iSevere: 
Colo і wetness, | floods, | floods, | floods, } floods, 
| floods. | Shrink-swell, | shrink-swell, | shrink-swell, | low strength, 
! i wetness. | wetness. | wetness. i wetness. 
' ' I 1 1 
1 I I I ' 
140--------------- ! Зеуеге: iSlight----------- 1iSlight----------- ISlight------------ iSlight. 
Sparta | eutbanks cave. | ! і і 
4 1 i 4 1 
1 1 1 1 t 
152--------------- | Зеуеге: | Зеуеге: } Земеге: | Земеге: } Зеуеге: 
Marshan | wetness, { floods, | floods, | floods, { low strength, 
| eutbanks cave, | wetness. | wetness. | wetness. | wetness, 
| floods. | | | | floods. 
H 4 4 4 1 
1 1 1 1 L 
154G* ------------- | Зеуеге: iSevere: іЗемеге: | Зеуеге: |} Зеуеге: 
Douds i slope, | Slope, | slope, i slope, | slope, 
| wetness. i wetness. i wetness. | wetness. | low strength. 
1 1 1 Н 1 
' 1 1 і |] 
162B8-----.-.--.------iSlight----------- |Модегађе: ІМодегабе: іМодегабе: iSevere: 
Downs i | low strength, { low strength, | shrink-swell, i frost action, 
i i shrink-swell. i shrink-swell. і low strength. 1 low strength. 
Н 1 1 4 у 
1 ' і П 1 
163В-------------- iSlight----------- iModerate: iModerate: iModerate: | Severe: 
Fayette } | low strength, і low strength, i shrink-swell, i frost action, 
i i shrink-swell. i shrink-swell. i low strength. | low strength. 
1 1 1 1 і 
' 1 || t 1 
163С2------------- iSlight----------- iModerate: iModerate: iModerate: іЗеуеге: 
Fayette i i low strength, i low strength, | Slope, і frost action, 
| | shrink-swell. i shrink-swell. | Shrink-swell, | low strength. 
| ! ! | low strength. | 
1 I I 1 1 
1 1 1 I ' 
172--------------- iSevere: iSevere: iSevere: iSevere: | Зеуеге: 
Wabash | wetness, | wetness, | wetness, | wetness, | wetness, 
| floods. | floods, | floods, i floods, { floods, 
! | shrink-swell. i shrink-swell. | Shrink-swell. 1 low strength. 
1 1 1 1 П 
1 1 ' t 1 
173--------------- ISevere: iSevere: iSevere: iSevere: iSevere: 
Hoopeston wetness, | wetness. | wetness. | wetness, i frost action. 
i 1 1 
| | i | 
1 V 1 ї 


See footnote at end of table. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


| т Доо EE a а ENDE DS 
Soil name and | Shallow i Dwellings і Dwellings | Small | і Local roads 
map symbol ! excavations i without i with | commercial | and streets 
H 1 H | 51745 1 
1 i basements i basements i buildings 
UE Sa = i EST GM eee KEEN КО 
! i i ! ! 
175, 1T5B--------- iSevere: iSlight----------- iSlight----------- iSlight------------ iModerate: 
Dickinson | cutbanks саме. | Н i } frost action. 
4 H í 1 4 
1 1 1 1 1 
111--------------- iSevere: iSlight----------- iSlight----------- iSlight------------ iModerate: 
Saude j cutbanks cave. | i low strength. 
1 H Н 
1 4 L 
179С-------------- iSlight----------- iModerate: iModerate: Moderate: Severe: 
Gara shrink-swell, Shrink-swell, Shrink-swell, low strength. 
low strength. low strength. low strength. 
180, 1808--------- Moderate: Severe: Severe: Severe: Severe: 
Keomah wetness, shrink-swell, Shrink-swell, shrink-swell, shrink-swell, 
too clayey. low strength. wetness, wetness, frost action, 


low strength. low strength. low strength. 


Alluvial land 


1 1 
1 1 
1 П 
t 1 
H 4 
1 1 
і i i і 
і 1 1 1 
ү} 1 1 ' 
' ' П 1 
1 1 1 1 
4 4 4 1 
1 1 1 і 
i H H 4 
1 ' ' ' 
1 1 1 4 
1 ' ' 1 
4 1 4 4 
1 1 1 1 
| ! ! ! 
208--------------- Severe: iSevere: i Severe iSevere: ‘Moderate: 
Landes cutbanks cave. | floods. | floods. | floods. 1 floods, 
! ! ! | low strength. 
H Н 4 1 
1 4 1 t 
211--------------- Severe: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге; 
Edina i wetness. | shrink-swell, | shrink-swell, | shrink-swell, i shrink-swell, 
! | wetness, | wetness, } wetness, i wetness, 
i i low strength. 1 low strength. 1 low strength. і low strength. 
i і і t H 
1 I L 1 1 
220--------------- iSevere: iSevere: iSevere: iSevere: iSevere: 
Nodaway | floods. | floods. | floods. i floods. | floods, 
! ! ! i { frost action. 
і í i i П 
і 1 1 1 1 
2220, 222C2------- iSevere: iSevere: iSevere: | Зеуеге: iSevere: 
Clarinda | wetness. | wetness, і wetness, i wetness, | wetness, 
i | shrink-swell, i shrink-swell, i shrink-swell, i shrink-swell, 
i i low strength. { low strength. | low strength. i low strength. 
1 4 4 1 i 
1 1 1 1 1 
223C-------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: iSevere: 
Rinda | wetness. | wetness, | wetness, | wetness, | wetness, 
і i shrink-swell, | shrink-swell, | shrink-swell. | frost action, 
| | low strength. i low strength. і i low strength. 
1 £ | 1 1 
1 1 1 1 і 
22302------------- iSevere: iSevere: iSevere: iSevere: iSevere: 
Rinda | wetness. | wetness, | wetness, | wetness, | wetness, 
i | shrink-swell, i shrink-swell, | shrink-swell, | frost action, 
і | low strength. | low strength. | Slope. | low strength. 
ї k П * || 1 
ТІ 1 I I 1 
226--------------- iSevere: iModerate: \Severe: iModerate: | Зеуеге: 
Lawler | wetness, | wetness, { wetness. | wetness, . i frost action, 
| eutbanks cave. | low strength. | i low strength. | low strength. 
3 1 1 1 M 
1 1 1 { 1 
260--------------- | Зеуеге: iSevere: | Зеуеге: | Зеуеге: | Зеуеге: 
Beckwith | wetness. { shrink-swell, i shrink-swell, | shrink-swell, i shrink-swell, 
! | wetness, | wetness, | wetness, | wetness, 
| 1 low strength. } low strength. | low strength. } low strength. 
H 1 1 1 ' 
' 1 1 П 1 
263--------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Okaw | wetness, | wetness, | wetness, | wetness, | wetness, 
| floods. | floods, | floods, | floods, i floods, 
! | shrink-swell. і shrink-swell. | shrink-swell. 1 low strength. 
1 t 1 1 1 
І ' 1 1 ' 
291--------------- iSevere: iSevere: iSevere: | Зеуеге: iSevere: 
Atterberry i wetness. { low strength, | wetness, | wetness, i frost action, 
! і wetness. і low strength. | low strength. | low strength. 
1 Н i 1 1 
1 1 1 + 1 
315%; ! i і і і 
' 1 1 1 1 
11 1 L 1 1 
i ' ' 1 П 
i t 1 Џ t 


See footnote at end of table. 
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Soil name and 


map symbol 


364. 364В-------- 


Grundy 


Mahaska 


428D2*, 424р3#; 


Lindley--------- 


Keswick--------- 


Keswick 


42502, 425D3#---- 


Keswick 


Tuskeego 


478G*; 


Nordness-------- 


Rock outcrop. 


485-------------- 


Spillville 


Nordness 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


! М 

i Shallow 

і excavations 
+ 
1 


iSevere: 
wetness, 


Џ 
| too clayey. 
n 
1 
1 
1 
т 


| Зеуеге: 
| wetness. 
! 
Н 
' 
у 
t 
iModerate: 


wetness, 
too clayey. 


Moderate: 
too clayey, 
slope. 


Severe: 
| wetness. 
1 

1 

M 

I 

ISevere: 

| wetness. 
1 

1 

| 

1 

1 

т 


iSevere: 
| wetness. 
1 

I 

П 

i. 

1 
| Зеуеге: 
wetness. 


Т 
І 
i 
' 
1 
I 
П 
{ 
i 


iSevere: 
wetness. 


' 
I 
' 
І 
П 
| 
! 
П 
1 


iSevere: 
| depth to rock, 
i slope. 

I 

| 

1 

1 


| Зеуеге: 


| Зеуеге: 
floods. 


1 
1 
| 
1 
4 
| Зеуеге: 


depth to rock, 


n 
1 
4 
1 
і 
' 


See footnote at end of table, 


Dwellings 
without 
basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
wetness, 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink~swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 

low strength, 
wetness, 
shrink-swell. 


Severe: 
floods, 
wetness, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
floods. 


Severe: 
depth to rock. 


Dwellings 
with 
basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Moderate: 
shrink-swell, 
slope, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
floods, 
wetness, 
Shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
floods. 


Severe: 


depth to rock. 


Small 
commercial 
buildings 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
Shrink-swell, 
wetness, 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope. 


Severe: 
wetness, 
shrink-swell, 
slope. 


Severe: | 
shrink-swell, 
wetness, 


Severe: 

-wetness, 
shrink-swell, 
slope. 


Severe: 
wetness, 
Shrink-swell. 


Severe: 
floods, 
wetness, 
Shrink-swell. 


Severe: 
depth to rock, 
Slope. 


Severe: 
wetness, 
floods. 


Severe: 
floods. 


Severe: 
depth to rock, 
slope. 
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Local roads 
and streets 


Severe: 

frost action, 
wetness, 

low strength. 


Severe: 
low strength, 
frost action, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength, 
frost action. 


Severe: 
low strength. 


Severe: 

low strength, 
shrink-swell, 
frost action. 


Severe: 
low strength, 
shrink-swell, 
frost action. 


Severe: 
low strength, 
shrink-swell, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
wetness, 

low strength, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
frost action, 
low strength,. 
floods. 


Severe: 
low strength, 
floods. 


Severe: 
depth to rock. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


-low strength. frost action. 


1 ї 1 t ' 
Soil name and | Shallow i Dwellings ! Dwellings i Small i Local roads 
map symbol i excavations і without i with і соттегсіаї ! and streets 
і і basements | basements i buildings i 
! 1 i О 1 
i i i i i 
499Е-------------- iSevere: | Severe: i Severe: i Severe: iSevere: 
Nordness i depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. } slope. | slope. | Slope. і slope. 
Н 1 t 1 1 
1 1 ' M ' 
520--------------- | Зеуеге: } Зеуеге: |} Зеуеге: | Зеуеге: | Зеуеге: 
Сорроск | wetness, i floods, 1 floods, i floods, } floods, 
{ floods. i wetness, | wetness, і wetness, і low strength, 
! | low strength. | low strength. | low strength. | frost action. 
1 Н 
1 ' d ' 1 
587---------- ----- Severe: |беџеге: iSevere: jSevere: iSevere: 
Chequest | floods, і floods, | floods, i floods, |: floods, 
| wetness. | wetness, { wetness, } wetness, | wetness, 
i | shrink-swell. | shrink-swell. | shrink-swell. i low strength. 
i і і і і 
594С2------------- iModerate: iModerate: iModerate: iModerate: iSevere: 
Galland | wetness, { shrink-swell, | wetness, | shrink-swell, | frost action, 
i | low strength. i shrink-swell. { low strength. | low strength. 
1 1 1 Н 1 
1 1 К 1 ї 
59402, 59403%----- iModerate: iModerate: iModerate: iSevere: iSevere: 
Galland | wetness, | shrink-swell, | wetness, i slope. | frost action, 
i Slope. i slope, | slope, і | low strength. 
| | low strength. | shrink-swell. i { 
1 1 1 4 і 
1 1 1 1 l 
594E2----------- --|Severe: iSevere: iSevere: iSevere: iSevere: 
Galland i Slope. | slope. | Slope. i Slope. i frost action, 
і і і і і low Strength, 
! ! 1 i } slope. 
і і i 4 ї 
1 ї 1 1 1 
681--------------- iSlight-------- ---iModerate: Moderate: IModerate: ISevere: 
Watkins | | shrink-swell. | shrink-swell. | Shrink-swell. | frost action, 
| і і і | low strength. 
| П 1 1 i 
1 1 ' ' 1 
688--------- ------|Severe: iSevere: |} Зеуеге: | Зеуеге: | Severe: 
Koszta i wetness, | floods. i wetness, | floods. | low strength, 
i floods. i i floods. | i floods, 
| і | ! | frost action. 
| i | | | 
T20--------------- iSevere: iSevere: | Земете: ISevere: iSevere: 
Racoon | wetness, і wetness, | wetness, | wetness, | wetness, 
i floods. | floods. | floods. | floods. } low strength, 
| | | | | frost action. 
і і і і і 
T30B*: i | ! і і 
Nodaway----------|Severe: iSevere: | Зеуеге: | Зеуеге: | Зеуеге: 
| floods. | floods. | floods. | floods. | floods, 
і і | |“ i frost action. 
! ! ! ! i 
Cantril---------- iSevere: iSevere: iSevere: iSevere: | Зеуегё: 
| wetness. | floods. і floods, | floods. | frost action, 
i | { wetness. і | low strength. 
i i i ! i 
76302*; ! i ! ! i 
Fayette----------iModerate: iModerate: | Модегафе: iSevere: iSevere: 
і slope. | slope, } slope, { slope. | frost action, 
i | shrink-swell, | low strength, | | low strength. 
i | low strength. | shrink-swell. || i 
i i і і і 
Exette----------- iModerate: iModerate: iModerate: iSevere: | Зеуеге: 
i slope. i slope, i slope, | slope. i frost action. 
i | shrink-swell. | shrink-swell. ! ! 
i ! ! ! i 
192С2------------- iSevere: Severe: iSevere: iSevere: iSevere: 
Armstrong wetness. | shrink-swell, | shrink-swell, | shrink-swell, i low strength, 
i low strength. | wetness, | low strength. | shrink-swell, 
4 1 4 
| | | | 


See footnote at end of table. 
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ag Бо [ 77 me е L 
Soil name and і Shallow Dwellings i Dwellings Small i Local roads 
map symbol | excavations without ! with commercial i and streets 
i basements і basements buildings i 
айынын б а н —— —— À———X P—M Hire еса ata a таткан арықылы م‎ 
' 
1 
79202------------- iSevere: Severe: Severe: Severe: Severe: 
Armstrong | wetness. shrink-swell, shrink-swell, shrink-swell, low strength, 
i low strength. wetness, low strength, shrink-swell, 
і low strength. slope. frost action. 
1 
1 
793, 793В------ ---iSevere: Moderate: Moderate: Moderate: Severe: 
Bertrand i cutbanks cave. shrink-swell. shrink-swell. shrink-swell, frost action, 
| low strength. low strength. 
1 
' 
793С2------------- ібемеге: Moderate: Moderate: Moderate: Severe: 
Bertrand cutbanks cave. shrink-swell. shrink-swell. slope, frost action, 


shrink-swell, 
low strength. 


low strength. 


і 
1 
n 
ї 
| 
79502, 795С3*, і 
1 
1 
Џ 
1 
І 
1 
1 
, 
1 


1 
! 
1 
1 
і 
1 
H 
1 
t 
1 
1 
1 
4 
t 
1 
1 
4 
' 
1 
П 
1 
t 
і 
1 
1 
1 
1 
1 
i 
1 
1 
1 
H 
' 
1 
' 
' 
1 
1 
1 
! 
| shrink-swell, 
| 
i 
! 
! 
! 
1 
1 
| 
I 
' 
r 
1 
' 
1 
l 
! 
1 
1 
1 
1 
i 
1 
t 
n 
1 
1 
1 
І 
$ 
1 
l 
у 
1 
і 
1 
+ 
l 
1 
l 
H 
1 
1 
l 


shrink-swell. low strength, 


frost action. 


shrink-swell. shrink-swell. 


і ' 
т 1 
I I 
1 Н 
1 ' 
! i 
4 1 
1 ' 
1 1 
' ' 
Н Н 
Li 1 
! i 
! i 
1 1 
1 ' 
! | 
1 ' 
1 1 
i i 
1 1 
' ' 
1 1 
' I 
' ' 
1 1 
| i 
79502, 795D3*----iSevere: Severe: | Зеуеге: Severe: | Зеуеге: 
Ashgrove wetness, wetness, i wetness, wetness, i wetness, 
i shrink-swell, shrink=swell, | frost action, 
low strength. | low strength. low strength. і low strength. 
1 1 
1 [i 
820--------------- iSevere: Severe: iSevere: Severe: iSevere: 
Dockery | floods, wetness, i wetness, wetness, | frost action, 
| wetness, floods, i floods, floods, і floods, 
i low strength. | low strength. low strength. і low strength. 
1 i 1 t 
1 1 1 
832B, 832C2------- iSevere: Severe: iSevere: Severe: | Зеуеге: 
Weller i wetness. Shrink-swell, | shrink-swell, Shrink-swell, | shrink-swell, 
i low strength. | low strength, low strength. | frost action, 
i | wetness. і low strength. 
1 i 1 
1 1 1 
880B, 880С2------- iModerate: Severe: iSevere: Severe: iSevere: 
Clinton i too clayey. low strength. | low strength. low strength. | low strength. 
1 1 П 
I l 1 
950, 9508, 950D2--jSevere: Зеуеге: | Зеуеге: Severe: iSevere: 
Niota | wetness. wetness. i wetness. wetness. | frost action, 
і і | wetness, 
i ! | low strength. 
+ || 1 
1 1 
952--------------- | Зеуеге: Зеуеге: | Зеуеге: Зеуеге: | Зеуеге: 
Denrock t wetness, floods, | wetness, floods, | frost action, 
i floods, wetness, | floods, low strength, i low strength. 
| cutbanks cave. low strength. i low strength. wetness. } 
4 1 І 
' ' Т 
971--------------- iSevere: Slight----------- iSlight----------- iSlight------------ iSevere: 
Richwood | eutbanks cave. | i i | frost action. 
1 I 1 1 1 
1 1 1 t 1 
918--------------- iModerate: iSevere: iSevere: |Severe: iSevere: 
Festina | floods. i floods. | floods. | floods. i frost action, 
i i i ! і low strength. 
i i ! ! і 
993D2*: i ! ! ! і 
Armstrong-------- iSevere: iSevere: Severe: | Зеуеге; | Зеуеге: 
| wetness. { shrink-swell, i shrink-swell, | shrink-swell, | low strength, 
! | low strength. | wetness, | low strength, | shrink-swell, 
I i 1 low strength. | slope. | frost action. 
1 1 ї 1 I 
1 1 i 1 1 
Gara------------- iModerate: iModerate: iModerate: iSevere: iSevere: 
| Slope. | slope, і slope, і slope. | low strength. 
i | shrink-swell, | shrink-swell, i ! 
i 1 low strength. | low strength. | | 
1 1 1 1 4 
t 1 4 ' I 
1057-------------- iSevere: iSevere: | Зеуеге: | Зеуеге: | Зеуеге: 
Rushville wetness. | wetness, | wetness, | wetness, | wetness, 
1 Н 1 
! Н ' i 
1 1 1 1 
4 1 4 ' 
Li 1 ' 1 


See footnote at end of table. 
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крана MESES NECEM т T — ns 
Soil name and | Shallow і Dwellings i Dwellings i Small i Local roads 
map symbol | excavations i without | with i commercial | and streets 
| i basements i basements | buildings 
! 1 m 7 UE 1 A Е 
і і і і і 
1130-------------- | Зеуеге: | Зеуеге: | Зеуеге: | Земеге: } Зеуеге: 
Belinda | wetness. } shrink-swell, i shrink-swell, | shrink-swell, | shrink-swell, 
i | wetness, i wetness, i wetness, | wetness, 
i | low strength. | low strength. | low strength. і low strength. 
р i ! і і | 
1131B------------- iModerate: | Зеуеге: iSevere: . iSevere: iSevere: 
Pershing | wetness, | shrink-swell, i shrink-swell, | shrink-swell, | shrink-swell, 
{ too clayey. | low strength. { wetness, | low strength. і low strength, 
! ! | low strength. ! i frost action. 
i і 1 1 Н 
1 1 l ' 1 
1180, 11808------- Moderate: iSevere: | Зеуеге: | Зеуеге: | Зеуеге: 
Keomah | wetness, | shrink-swell, | shrink-swell, | shrink-swell, і shrink-swell, 
| too clayey. i low strength. | wetness, | wetness, { frost action, 
і { | low strength. | low strength. 1 low strength. 
і і і і і 
1181-------------- iModerate: iSevere: {Severe: | Зеуеге; | Зеуеге: 
Keomah | wetness, і shrink-swell, I Shrink-swell, i shrink-swell, i low Strength, 
i too clayey. | low strength. | wetness, і low strength, i frost action, 
i i | low strength. і i shrink-swell. 
І 1 4 1 і 
і 1 1 1 + 
1220-------------- ! Зеуеге: іЗеуеге: ібемеге: | Зеуеге: iSevere: 
Nodaway | floods. | floods. ¦ floods. | floods. | floods, 
i і і і | frost action. 
i i i } i 
1260-------------- iSevere: iSevere: {Severe: iSevere: ібеуеге: 
Beckwith | wetness. | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
i | wetness, | wetness, | wetness, | wetness, 
i | low strength. і low strength. і low strength. 1 low strength. 
H і ї ' 1 
13165. | | | | i 
Alluvial land ! i i і і 
і і і і і 


* See map unit deseription 


for the composition and behavior of the map unit. 
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TABLE 8.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," and "fair." 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


Soil name and 


1 

i Septic tank 
map symbol і 

4 

4 


absorption 
fields 
1 
{ 
13B*: ! | 
Colo----- ----------|5еуеге: 
| peres slowly, 
| wetness, 
| floods. 
1 
1 
Үеззег------------- iSevere: 
| floods, 
i wetness, 
i percs slowly. 
T 
1 
230, 23C2----------- iSevere: 
Arispe | peres slowly. 
+ 
| 
41, 41B------------- iSlight-------- 
Sparta i 
' 
| 
51---------. -------- iSevere: 
Vesser i floods, 
| wetness, 
| peres slowly. 
1 
$ 
56, 56В----- -------- | Зеуеге 

Cantril | wetness, 

{ peres slowly. 

Н 

' 
51------------------ iSevere: 

Rushville | wetness, 

| peres slowly. 

i 

1 
5802---------------- | Зеуеге: 

Douds | wetness, 

і peres slowly. 
і 
| 

58Е2------- --------- iSevere: 

Douds slope, 
wetness, 
peres slowly. 

63%, 63B*---------- -iSlight---------- 

Chelsea 


65E2, 65ЕҘ%, 65Е2--- Severe: 
Lindley peres slowly, 
5 


lope. 
65G----------------- | Зеуеге: 
Lindley i peres slowly, 
і slope. 
4 
L 
175------------------ | Зеуеге: 
Givin | percs slowly, 
| wetness. 
+ 
l 
80В----------------- iModerate: 
Clinton i peres slowly. 


See footnote at end of table. 


Џ 
Sewage lagoon | Trench 
areas ! sanitary 
i landfill 
| 
! 
Severe: | Зеуеге: 
,wetness, | wetness, 
“floods. | floods. 
Н 
| 
Severe: | Зеуеге: 
floods, | floods, 
wetness. | wetness. 
1 
| 
Severe: iModerate: 
slope. | too clayey, 
| wetness. 
i 
1 
Зеуеге: iSevere: 
Seepage. | seepage, 
| too sandy. 
1 
1 
Зеуеге: iSevere: 
floods, | floods, 
wetness. | wetness, 
t 
| 
Severe: | Зеуеге: 
wetness. | wetness. 
i` 
| 
Slight------ -2----|Severe: 
і wetness, 
{ too clayey. 
1 
1 
Severe: | Зеуеге: 
Slope, | wetness. 
seepage, i 
wetness. | 
i 
1 
Severe: | Зеуеге: 
slope, | wetness 
seepage, ! 
wetness, ! 
4 
|| 
Severe: iSevere: 
Seepage. | seepage, 
{ too sandy. 
4 
t 
Severe: iModerate: 
slope. i slope, 
{ too clayey. 
1 
1 
Severe: iSevere: 
slope. { slope. 
i 
| 
Severe: (Moderate: 
wetness, | wetness, 
| too clayey. 
i 
1 
Moderate: iSevere: 
slope. | too clayey. 
1 
1 


за 
1а 


Severe: 


wetne 
flood 


Severe: 


flood 
wetne 


Slight 


Severe: 


Seepa 


Severe: 


flood 
wetne 


Severe: 


wetne 


Severe: 


wetne 


Severe: 


wetne 


Severe: 


wetne 
slope 


Severe: 


seepa 


Severe: 


slope 


Area 
nitary 
ndfill 


зз, 
з. 


8, 
ss, 


ge: 


з, 
SS. 


ss. 


ss. 


ss. 


88, 


ge. 


Severe: 


slope 


Modera 
wetne 


te: 
ss. 


Daily cover 
for landfill 


"9 


oor: 
wetness. 


Poor: 
wetness. 


өті 


air: 
too clayey, 
wetness. 


=> 


oor: 
too sandy, 
seepage. 


Poor: 
wetness. 


чу 


air: 
too clayey, 
wetness. 


Po 
че одна 
too clayey. 


ті 


а 
ioo clayey, 
wetness. 


Poor: 
slope. 


"о 


oor: 
too sandy, 
seepage. 


Poor: 
s 


Poor: 
s 


3 


air: 
too clayey, 
wetness. 


Poor: 
too clayey. 
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Soil name and | 
т і Septic t i 
ap symbol | оры | Sewage lagoon | Tr | 
о field ! areas i ench i Area ! 
fields |. І sanitary ! р Daily c 
1 ; i landfill t sanitary | for i over 
"EN "m | т i landfill ! andfill 
Clinton о iModerate: ! | 
linton | регез = | Зеуеге is ! ' 
du | owly. | slope. ! pet [Slight---- ! 
2---------------- iMod . { ! o clayey. nén en Ss CEDE | Poor: 
аміно | 5. | Зеуеге: | | | too clayey 
| s slowly. | slope Severe: iMod ' | 
зы ery | : { too с1ауеу. E m i Poor: 
nton : П й і . |t 
| peres slowly. жор пада | Зеуеге: = i оа 
- | | s | depth to rock, | lens --iPoor: 
ОРЕ is ! ' | too cla it 
--!М з i yey. { | too с1ауеу. 
Clinton ' 2 Severe: | i | 
! slowly. | slope. iSevere: iSlight | 
us | ! ! 2. to rock, ! ght-----------iPoor: 
Е 22.2222 і | too cla : it 
Chelsea 2. | Зечеге | 7 | | — 
і 1 
! pes | seepage |$еуеге: | Severe: | 
I | Slope. ` | seepage, s Ё iPoor: 
130-------- MEER еН ! | | too sandy. фа | too sandy 
elinda р е: 1511 ' і зе ' 
| peres slowly, | light----------- iSevere: А | epage. 
| wetness. | | wetness, термеге» і Poor: 
131В---------------- TN | | too clayey. | Wetness. | wetness 
Pershing | регез aiui iModerate: reaver | | too clayey. 
š i e: 
! wetness. d Н slope. | too claye Moderate: | Poor: 
13162---------------!5 | ! й | wetness; ! too cla 
Pershing | SAPE. iSevere: ! | i id 
ro s slowly, | slope iSevere: i Mod ! 
| wetness. р i { too clayey Moderate: i Poor: 
132B------------- |. | ! : T непз» ! too claye 
feller severe: ay, шен fg | ИИ 
у, і | еге: 
| wetness. р Slopes | too clayey ТАҒЫН {Poors 
132С2------------. m ' i : | 'Wetnesss ! too cla 
Weller | о I ISevere: m | i = 
i wet slowly, 1 slope. 52 i Moderate: | 
i ness. | | too clayey ' удо | Poor: 
132592 E EEE ! ! ! ` ! wetness, і too cl 
Weller кесуге: iSevere: | | i кој 
| peres 31081 Ieeveres iSevere: Í i 
| wetness. diu | Slope. { too с1а е 1Модега&е: i Poor: 
133------------- | | | ad | wetness, ' tos d 
Colo mE s i Severe: | | slope. i ли 
| peres Ы i : ! 
| ip cc DE | Wetness; нн ЕЕ: | 
| floods. ! floods: | floods. | wetness, на 
— | | | . і floods. | wetness. 
ONU MN | | 
Sparta iStight--- клена часа iSevere: | | ; 
р Н t iSevere: | і 
зе n 1 
! | ераве. | seepage, Severe: | Poor: 
НИ 1 | | too sandy. p BEODSBEs { too sand 
Marshan 2. ISevere: I | | seepage d 
| ness, i у Зеџеге: | і ` 
і wet ! En I : | 
т О E 000 Роки m 
! | seepa Š | Seepage, ! осів, | wetness 
1546#----------- | | Bes | wetness. | Seepage, ! too sand 
Douds ----iSevere: Severe: | Ша | seepage. 
| 4. } slope, iSevere: | Severe | ` 
езз 1 we tn ! : 
| peres slowly, | seepage, | езз. | wetness, pt 
TORNA li ness. ! ! slope. р ре. 
Downs ! Leh basma --!Модегабе: i р ! 
| | slope Moderate: {Slight | 
ы | | seepage. | too clayey, И Fair: 
E N i 1 to 
Силни (аны ане ыды Vise oie, | | | УНОСИ 
i р а над iModerate: 1sligh i 
Hw o E ca MEE 
; ! seepage. | too elayey. | іє ‘Fairs 
1 
| | | зы 
| | 


See footnote at end of table 
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1 1 1 ' ' 
Soil name and і Septic tank | Sewage lagoon | Trench i Area | Daily cover 
map symbol | absorption i areas ! sanitary | sanitary | for landfill 
| fields | ! landfill } landfill 
1 1 1 1 ' == 
! | і і і 
163C2------ --------- iSlight-----------iSevere: (Moderate; iSlight--------- iFair: 
Fayette і | Slope, | too clayey. і і too clayey. 
i | seepage. | } i 
i i i ! ! 
112----------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге iPoor: 
Wabash | peres slowly, | floods, | floods, | floods, { wetness, 
| floods, | wetness. i wetness, | wetness. i too clayey. 
i wetness. ! | too clayey. i i 
1 1 П M 4 
і 1 1 ' ' 
173----------------- iSevere: | Зеуеге: |} Зеуеге: Severe: iPoor: 
Hoopeston i wetness. | seepage, і seepage, | seepage, i too sandy, 
i i wetness. | wetness, | wetness. | wetness, 
i i ! ! і seepage. 
i ! ! ! ! 
175, 115В----------- iSlight----------- iSevere: iSevere: ISevere: i Poor: 
Dickinson | i seepage. | Seepage. i seepage. i seepage. 
i 1 i 1 1 
1 1 1 1 1 
171----------------- iSlight----------- iSevere: iSevere: f Severe: i Poor: 
Saude i i seepage. i seepage, i seepage. | too sandy, 
i i ! } | seepage. 
1 Н 1 M 1 
I 1 І 1 l 
179С---------------- iSevere: iSevere: Moderate: ISlight-----------jFair 
Gara | peres slowly. i slope. | too clayey. | | too clayey 
i 4 4 i т 
1 ' ' 1 1 
180, 180В----------- iSevere: iSevere: | Зеуеге: | Модегабе: iFair: 
Keomah | peres slowly, | wetness. | too clayey. | wetness. | too clayey, 
| wetness. ! ! і | wetness. 
1 ' 1 n £ 
1 1 1 ї t 
208----------------- iSevere: iSevere: iSevere: iSevere: iGood. 
Landes і wetness, | seepage. | seepage, | Seepage, i 
| floods. i | wetness, i wetness, i 
i ! | too sandy. | і 
і і і і і 
211------------- ---- | Зеуеге: iSlight----------- iSevere: iSevere: | Роог: 
Edina { percs slowly, і і too clayey, | wetness. i too clayey, 
| wetness. ! | wetness. ! | wetness. 
i 1 і 4 4 
1 l I i I 
220----------------- | Зеуеге: | Зеуеге: iSevere: iSevere: iFair: 
Nodaway | floods, | floods, | floods, | floods, | wetness. 
| wetness, | wetness. i wetness. i wetness. | 
1 1 1 1 1 
1 І І 1 I 
2220, 222C2--------- iSevere: iSevere: іЗемеге: | Зеуеге: | Роог: 
Clarinda | wetness. i Slope. | too clayey, | wetness. | too clayey, 
і і | wetness. ! | wetness. 
^ 1 М H i 
1 1 1 4 1 
2230, 223D2--------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Poor: 
Rinda i peres slowly. | Slope. | too clayey, i wetness, | too clayey, 
і і | wetness. | | wetness. 
1 4 1 Н Н 
1 1 1 ' ' 
226---------------- -iSevere: iSevere: iSevere: iSevere: iGood. 
Lawler | wetness. | Seepage, i seepage, | seepage, i 
і i wetness. | wetness. | wetness. i 
i 1 1 Н 1 
1 I ' ' ' 
260----------------- iSevere: | Земеге: | Зеуеге: | Зеуеге: |Роог: 
Beckwith | peres slowly, | wetness. | wetness. { wetness. | wetness. 
| wetness. | | ! ! 
! ! | ! ! 
263-----------------|Severe: iSlight------- iSevere: iSevere: {Poor: 
Okaw | peres slowly, i i wetness, i wetness, i too clayey, 
| floods, | | floods, | floods. { wetness. 
| wetness. ! | too elayey. i | 
i ' 1 k i 
' I 1 t ' 


See footnote at end of table. 
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Soil name and 


map symbol 


291------- —€—À 


Atterberry 
315*. 
Alluvial land 


354%, 
Marsh 


362, 363---------- 


Haig 


Mahaska 


42402%, цацрзи: 


Lindley---------- 


Keswick---------- 


425C2, 42502, 


Lineville 


se 


Tuskeego 


478G*: 


Nordness--------- 


Rock outerop. 


T ------ 


Lawson 


485------------ 
Spillville 


Nordness 


See footnote at 


' 1 ' 
Septic tank i Sewage lagoon | Trench i 
absorption | areas } sanitary ! 
fields | | landfill і 
Т ee S срна 
! i ! 
Severe | Зеуеге: iSevere: i 
wetness, | wetness. | wetness, ! 
регсв slowly. ! ! ! 
! ! ! 
! ! ! 
! ! ! 
! i і 
і і і 
і і і 
і і і 
Земеге: iSevere: | Зеуеге: i 
peres slowly, i wetness. | wetness, ! 
wetness. H i too clayey. і 
1 i Н 
> I I 1 
Зеуеге: iSlight----------- |Severe: ! 
регез slowly, ! | too clayey, | 
wetness. i | wetness. i 
4 i + 
1 1 І 
Зеуеге: {Moderate: iSevere: i 
peres slowly, | slope. i too clayey, і 
wetness. і | wetness. i 
1 1 i 
I 1 1 
Зеуеге: | Зеуеге: iSevere: i 
peres slowly, | wetness, | too clayey. i 
wetness. i ! і 
і і і 
і і і 
Severe: iSevere: iModerate: і 
peres slowly. | slope. | too clayey. і 
у M 
| | | 
Severe: iSevere: iSevere: i 
peres slowly, | slope, | wetness, i 
wetness. | wetness. | too clayey. ! 
i i ' 
| | i 
Severe: і Severe: | Зеуеге: | 
peres slowly, і slope, | wetness, i 
wetness. ! wetness. ! too clayey. і 
1 П 1 
Зеуеге: | Зеуеге: | Зеуеге: ! 
percs slowly, | slope. | wetness, i 
wetness. i { too clayey. і 
1 1 i 
1 1 1 
Severe: iSlight----------- iSevere: i 
wetness, | | wetness, } 
| 1 too clayey. | 
і і і 
і і і 
Severe: iSevere: iSevere: | 
depth to rock, | depth to rock, | depth to rock, | 
slope. { slope. i Slope. ! 
1 
i | | 
і і і 
Severe: iSevere: iSevere: і 
wetness, | wetness. | wetness, ! 
floods. i i floods. | 
І i 4 
I 1 І 
Severe: iSevere: | Зеуеге: і 
wetness, | wetness, | wetness, | 
floods. і seepage, | Seepage, 
{ floods. | floods. ! 
1 1 
1 ' l 
Severe: | Severe: | Зеуеге: ) 
depth to rock. | depth to rock, | depth to rock. | 
| slope. | і 
і і і 
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Daily cover 
for landfill 


Poor: 


wetness. 


Poor: 


wetness, 
too clayey. 


Poor: 


too clayey, 
wetness. 


Poor: 


too clayey, 
wetness. 


Poor: 


too clayey. 


Fair: 


slope, 
too clayey. 


Poor: 


wetness. 


Poor: 


wetness. 


Poor: 


wetness. 


Poor: 


wetness, 
too clayey. 


Poor: 


area reclaim, 
slope. 


Poor: 


wetness. 


Fair: 


wetness. 


area reclaim. 


142 


Soil name and 


TABLE 8.--SANITARY FACILITIES--Continued 


SOIL SURVEY 


Septic tank 


Sewage lagoon 
areas 


Severe: | 
depth to rock, 
slope. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
seepage, 
slope. 


Severe: 
wetness, 
seepage, 
slope. 


Severe: 
wetness, 
seepage, 
slope. 


Moderate: 
slope, 
seepage. 


Severe: 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Severe: 
slope, 
seepage. 


1 
1 
1 
map symbol i absorption 
| "fields 
' 
! 
499Е---------------- | Зеуеге 
Nordness i depth to rock, 
| slope. 
1 
t 
520----------------- | Зеуеге: 
Cop Bock | floods, 
| wetness. 
1 
ї 
587----------------- iSevere: 
Chequest ` i floods, 
| wetness, 
| peres slowly. 
1 
І 
59ЦС2---------... --- | Severe: 
Galland | peres slowly, 
| wetness. 
4 
| 
59402, 594D3#------- iSevere: 
Galland | peres slowly, 
| wetness. 
| 
i 
594E2----- T---------|Severe: 
Galland { slope, 
| peres slowly, 
| wetness. 
4 
i ; 
687------------ -----|Slight----------- 
Watkins | 
1 
! 
688----------------- iSevere: 
Koszta | wetness, 
i floods. 
4 
i 
120---------------- «Severe: 
Racoon i wetness, 
| peres slowly, 
| floods. 
4 
1 
730B*: і 
Nodaway------------ iSevere: 
| floods, 
{ wetness. 
1 
Ш 
Cantril------------ iSevere: 
i wetness, 
| percs slowly. 
1 
1 
76302%; і 
Fayette----- -------!Модегаве: 
| slope, 
і peres slowly. 
1 
1 
Exette----------- -- | Модегафе: 
| slope. 
1 
І 
792C2, T92D2--------|Severe: 
Armstrong | peres slowly, 
| wetness. 
у 
t 
793, 793В------ -T----iSlight-----------|Severe: 
Bertrand { 8 


See footnote at end of table. 


1 
і 
і 
| 
i 
1 
1 
I 
і 
ї 
і 
l 
i 
' 
' 
' 
' 
' 
' 
I 
і 
1 
і 
ї 
n 
ї 
1 
1 
i 
1 
і 
Ц 
n 
1 
1 
1 
1 
1 
П 
1 
1 
1 
n 
' 
1 
1 
n 
1 
n 
П 
+ 
1 
n 
1 
1 
1 
i 
1 
i 
' 
n 
! 
1 
1 
i 
[ 
| 
І 
1 
1 
І 
І 
р 
I 


eepage. 


Trench 
sanitary 


Severe: 
depth to rock. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
Seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Slight----------- 


Severe: 
wetness, 
floods, 
seepage. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
too clayey. 


Severe: 
wetness. 


5 


уеге: 
еераде. 


ао 


landfill 


Area 
sanitary 
landfill 


Severe: 
slope, 
depth to госк. 


Severe: 
floods, 
wetness. 


1 

i 

1 

4 

4 

! 

1 

Н 

' 

i 

' 

4 

4 

! 

! 

H 

i 

T 

1 

! 

1 

1 
iSevere: 
| floods, 
| wetness, 
| 
1 
! 
! 
M 
1 
4 
1 
1 
| 
і 
ђ 
і 
1 
i 
1 
T 
1 
+ 
l 
I 
| 
i 
1 
і 
J: 
i 
I 
В 


Severe: 
wetness, 
seepage. 


Severe: 
wetness, 
seepage. 


Severe: 
wetness, 
Seepage, 
slope. 


Severe: 
floods, 
wetness, 
seepage. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
slope. 


iModerate: 
slope. 
Severe: 


wetness. 


1 
1 
1 
1 
! 
1 
і 
1 
1 
| 
iSevere: 
і 8 

1 

ї 


Daily cover 
for landfill 


Poor: 
area reclaim, 
slope. 


Poor: 
wetness. 


Poor: 
wetness. 


Fair: 
too clayey, 
wetness. 


Fair: 
too clayey, 
wetness, 
Slope. 


Poor: 
slope. 


Fair: 
too clayey. 


Fair: 
too clayey, 
wetness. 


Poor: 
wetness. 


Fair: 
wetness. 


too clayey, 
wetness. 


Fair: 
Slope, 
too clayey. 


Fair: 
slope. 


Poor: 
wetness. 


Fair: 


| 
1 
4 
1 
1 
1 
4 
1 
1 
І 
1 
1 
i 
4 
4 
1 
! 
1 
1 
4 
1 
4 
1 
Н 
1 
Н 
t 
i 
1 
i 
1 
у 
L 
H 
1 
ІҒаіг: 
1 
i 
1 
4 
4 
+ 
t 
1 
+ 
1 
1 
' 
I 
i 
' 
Н 
' 
I 
1 
1 
Н 
t 
! 
1 
1 
1 
1 
{Еа 

| too с1ауеу. 
M 
Џ 
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t 1 1 1 1 
Soil name and i Septic tank { Sewage lagoon | Trench i Area і Daily cover 
map symbol i absorption ! areas i sanitary ! sanitary | for landfill 
| fields і і landfill | landfill 
| | | | | 
17930C2---------------|Slight----------- iSevere: iSevere: | Зеуеге: iFair: 
Bertrand і | seepage, | seepage. | seepage. | too clayey. 
і | slope. ! ! I 
i i | i | 
795C2, 795C3*, р i ! | і 
79502, 79503%------ | Зеуеге: | Зеуеге: | Зеуеге: iSevere: iPoor: 
Ashgrove | peres slowly, | slope. | too clayey, i wetness. | too clayey, 
| wetness. ! | wetness. і | wetness, 
i i i ! | 
820----------------- | Зеуеге: iSevere: {Severe: | Зеуеге: | Роог: 
Dockery | wetness, | floods, | floods. 4 floods, | wetness. 
| peres slowly, 1 wetness. i | wetness. i 
| floods. | і ' і 
і і і і і 
832В---------------- iSevere: iModerate: iSevere: iModerate: i Poor: 
Weller | peres slowly, і slope. | too clayey. | wetness. | too clayey. 
| wetness. | i ! ! 
і і і і і 
832С2--------------- iSevere: iSevere: iSevere: iModerate: i Poor: 
Weller | peres slowly, 1 slope. 1 too elayey. i wetness. | too clayey. 
| wetness. } i ! ! 
! ! ! і і 
880B---------------- iModerate: {Moderate: | Зеуеге: iISlight--------- == Poor: 
Clinton | peres slowly. | slope. | too clayey. i | too clayey. 
i i 4 i 1 
1 1 П 1 1 
880С2--------------- iModerate: iSevere: | Зеуеге: iSlight----- ------ |Роог: 
Clinton | peres slowly. i slope | too clayey. | | too clayey. 
i £ 1 i 1 
1 1 1 l I 
950, 9508, 950D2----iSevere: | Зеуеге: | Зеуеге; iSevere: i Poor: 
Niota | wetness, | wetness. | wetness, | wetness. | wetness. 
L peres slowly. } | too clayey. | i 
1 i 1 1 4 
t ' I 1 р 
952----------------- iSevere: | Зеуеге: | Зеуеге: | Зеуеге: i Poor: 
Denrock і peres slowly, 1 floods, | wetness, | floods, і wetness. 
| wetness, | seepage, | floods, | wetness. i 
| floods. | wetness. | seepage. | i 
Н 4 1 i H 
1 1 1 і 1 
9gTT-----------------|Slight-----------|Severe: | Зеуеге: Severe: Good. 
Richwood і | seepage. { Seepage. | seepage. і 
1 1 i i 4 
1 I 1 1 1 
978----------------- iModerate: iModerate: | Модегафе: |Модегађе: iFair: 
Festina | floods. | Seepage. | floods, | floods. | too elayey. 
I і і too clayey. | i 
' 1 1 1 
1 1 і t i 
993D2*: ! р і і і 
Armstrong---------- | Зеуеге: | Зеуеге: | Земеге: iSevere: iPoor: 
| peres slowly, i slope, | wetness. і wetness, | wetness. 
i wetness. | wetness. | і і 
і і і і і 
Gara--------------- | Зеуеге: | Зеуеге: iModerate: iModerate: iFair: 
і peres slowly. i slope. | too clayey. | slope. | too clayey, 
! | i І 1 slope. 
i | | ! ! 
1057---------------- iSevere: iSlight----------- iSevere: iSevere: iPoor: 
Rushville | wetness, ! | wetness, | wetness. | wetness, 
| peres slowly. i | too clayey. i і too clayey. 
у 1 I 1 4 
1 1 k ' t 
1130---------------- iSevere: iSlight----------- iSevere: | Зеуеге: {Poor: 
Belinda i peres slowly, i | wetness, | wetness. | wetness, 
{ wetness. і | too clayey. і i too clayey. 
i i 1 1 4 
' 1 1 1 1 
1131B--------------- iSevere: iModerate: iSevere: iModerate: iPoor: 
Pershing | peres slowly, | slope. | too с1ауеу. | wetness. | too clayey. 
{ wetness. | I i i 
1 1 4 ја H 
1 1 І 1 1 


See footnote at end of table. 
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TABLE 8.--SANITARY FACILITIES--Continued 


1 l 1 1 
Soil name and i Septic tank | Sewage lagoon | Trench ! Area i: Daily cover 
map symbol i absorption | areas | sanitary і запібагу i for landfill 
i fields i i landfill { landfill ! 
І 1 1 ' ' 
1180, 1180B--------- ISevere: ISevere: iSevere: iModerate: iFair: 
Keomah | peres slowly, { wetness. | too clayey. | wetness. i too clayey, 
| wetness, ! ! і | wetness. 
Ц 4 Н 4 1 
1 i ' ' ' 
1181---------------- iSevere: | Зеуеге: | Зеуеге: iModerate: iFair: 
Keomah | peres slowly, | wetness. | too clayey, | wetness. i too clayey, 
| wetness, t і depth to rock. | { wetness. 
1 H i a i 
Li ' ' 1 ' 
1220-------- ===- | Severe: iSevere: iSevere: | Зеуеге: iFair: 
Nodaway | floods, | floods, { floods, i floods, | wetness. 
| wetness. | wetness. | wetness. | wetness. ! 
1 4 M 1 Н 
1 ' ' П 1 
1260------------ a---jSevere: | Зеуеге: | Зеуеге: | Зеуеге: iPoor: 
Beckwith | peres slowly, i wetness. | wetness, | wetness. i wetness, 
i wetness. ! i i i 
1316#. ! i ! і і 
Alluvial land ! ! ! ! ! 
i š ' т т 
ВИНЕ МЕНЕ А ЕЕ КОРЕ: ———— —— — РН ت‎ 


* See map unit deseription for the composition and behavior of the map unit. 
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TABLE 9.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 


of "good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 
HEREIN CC ени Со ЕЕ есеј Сте AP CUN MN NN = 
Soil name and і Roadfill i Sand i Gravel | Topsoil 
map symbol і і і і 
1 4 1 1 
asss ues меттен оком s 
i ! і і 
13B*: і і і 
Colo----2-.---2-2--2------|Poor: iUnsuited: iUnsuited: | Poor: 
| wetness, | excess fines | excess fines. | wetness. 
| shrink-swell, | | | 
i low strength. | i i 
1 1 | 1 
1 1 1 t 
Vesser--------------- | Роог: iUnsuited: iUnsuited: iPoor: 
i low strength, | excess fines. | excess fines. | wetness. 
| wetness. і і і 
і і і і 
230, 23С2------------- іРоог: iUnsuited: iUnsuited: iFair: 
Arispe í shrink-swell, | excess fines. | excess fines. | too clayey. 
| low strength. | } i 
H 1 1 V 
1 1 Li 1 
41, 41B--------------- ібоо4----------------- ee iUnsuited: iFair: 
Sparta | ! | excess fines. | too sandy. 
1 1 у 1 
1 t 1 О 
51-------------------- | Роог: {Unsuited: iUnsuited: iPoor: 
Vesser | low strength, і excess fines. | excess fines. | wetness. 
i wetness. i i ! 
| i | i 
56, 56В--------------- iPoor: IUnsuited: iUnsuited: iGood. 
Cantril i low strength. | excess fines. і excess fines. і 
1 1 1 4 
1 1 1 1 
51--з-=-з--------------- iPoor: iUnsuited: iUnsuited: iPoor: 
Rushville i shrink-swell, | excess fines. | excess fines. | wetness. 
| low strength, ! i ! 
| wetness. i i ! 
i i i | 
58D2------------------ iPoor: iUnsuited: iUnsuited: iFair: 
Douds i wetness, | excess fines. | excess fines. i slope, 
1 low strength. ! i i thin layer. 
t H 1 1 
' 1 1 1 
58Е2------------------ iPoor: iUnsuited: iUnsuited: iPoor: 
Douds | wetness, | excess fines. j excess fines. i slope. 
| low strength. i | i 
1 1 1 П 
1 1 1 1 
63%, 63B*-------------iGood---------------- -iGood----------------- IUnsuited: iPoor: 
Chelsea і | | excess fines. i too sandy. 
i у 1 1 
1 t ' 1 
65E2, 65E3*, 65F2----- iPoor: | iUnsuited: iUnsuited: iPoor: 
Lindley | low strength. i excess fines. | excess fines. | slope. 
1 1 4 1 
1 1 1 ' 
656------------------- iPoor: iUnsuited: iUnsuited: |Роог: 
Lindley { low strength, | excess fines. | excess fines. | slope. 
| slope. і i ! 
! i i | 
75-------------------- iPoor: iUnsuited: iUnsuited: iFair: 
Givin i low strength. | excess fines. | excess fines. | thin layer. 
1 1 1 M 
1 1 1 1 
80B, 80С2----- -------- | Poor: iUnsuited: iUnsuited: iFair: 
Clinton 1 low strength. | excess fines. і excess fines. | thin layer. 
1 П 1 4 
1 1 і 1 
8002------------------ {Poor jUnsuited: iUnsuited: iFair: 
Clinton | low strength. | excess fines. | excess fines. } slope, 
| | i 1 thin layer. 
$ 1 1 у 
1 П 1 1 
81B, 81C2------------- iPoor: {Unsuited: iUnsuited: iFair: 
Clinton 1 low strength. і excess fines. | excess fines. { thin layer. 
Н Н 4 1 
фе: 1 1 1 
115D*----------------- iGood----------------- iGood----------------- iUnsuited: iPoor: 
1 too sandy. 
4 
' 


Chelsea i i excess fines. 
1 1 
' I 


See footnote at end of table. 


146 


Soil name and 
map symbol 


Belinda 


131B, 
Pershing 


132B, 
Weller 


131С2----------- 


132С2----------- 


13202------- ——— e 


1638, 163C2----------- 


Fayette 


Hoopeston 


175, 
Dickinson 


175B------------- 


111------ --------.---- 


180, 180B----- 
Keomah 


208----------- 
Landes 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


i Poor: 
shrink-swell, 
wetness, 

low strength. 


1 

1 

1 

| 

| 

i Poor: 

| shrink-swell, 
| low strength. 
1 

| 

4 

1 

! 

і 

1 


Роог: 
shrink-swell, 
low strength. 


iPoor: 

} shrink-swell, 
| low strength. 
1 

1 

1 


iPoor: 

| wetness, 

і shrink-swell, 
| low strength. 
ї 


І Роог: 
wetness. 


i Poor: 
| wetness, 
| low strength. 


i Poor: 
| low strength. 


| Poor: 
low strength. 


1 

|; 

т 

1 

i Poor: 

| wetness, 
} shrink-swell, 
f low strength. 
1 

t 

H 


i Poor: 
low strength. 


1 

1 

і 

iPoor: 

i shrink-swell, 
| low strength. 
1 

| 

1 

i 

i 


Fair: 
low strength. 


See footnote at end of table. 


iGood-------------- --- 


Suited: 
xcess fines. 


= 
os 


suited: 
xcess fines. 


os 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


os 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Fair: 
excess fines. 
ir: 
xcess fines. 


om 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


os 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


hin 


л cto 


Poor: 


Fair: 


or: 


ко 


Fair: 
thin 


Poor: 


Good. 


Good. _ 


SOIL SURVEY 


layer. 


layer. 


layer, 


lope. 


wetness. 


a 
too sandy. 


etness. 


layer. 


wetness, 
too clayey. 


layer. 


layer. 
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Soil name and 
map symbol 


Nodaway 


2220, 222C2----- 


Clarinda 


223С------------ 


Rinda 


291----- ——— 


Atterberry 
315*. 
Alluvial land 


354%, 
Marsh 


362, 363-------- 


Haig 


364, 364B------- 


Grundy 


Mahaska 


цацрав; 


Lindley-------- 


Keswick-------- €— 


і 
П 
1 
П 
1 
1 
І 
П 
і 
і 
1 
1 
І 
П 
1 


і 
ї 
1 
1 
t 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Poor 
shrink-swell, 
wetness, 
low strength. 


Fair: 
low strength, 
wetness. 


Poor: 
shrink-swell, 
wetness, 
low strength. 


Poor: 
shrink-swell, 
wetness, 
low strength. 


Poor: 
Shrink-swell, 
wetness, 
low strength. 


shrink-swell, 
wetness, 
low strength. 


low strength, 
shrink-swell, 
wetness, 


Poor: 
low strength, 
wetness. 


Poor: 
shrink-swell, 
wetness, 
1 


ow strength. 


Poor: 
low strength, 
shrink-swell. 


shrink-swell, 
low strength. 


Poor: 
low strength. 


Poor: 
low strength, 
wetness. 


See footnote at end of table. 


Sand 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
exoess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
wetness. 


Poor: 
too clayey, 
wetness. 


Fair: 
thin layer. 


Fair: 
thin layer, 
slope. 


Good. 


Poor: 
wetness. 


Poor: 
wetness. 


Fair: 
thin layer. 


Poor: 
wetness, 
thin layer. 


Fair: 
thin layer. 


Good. 


Fair: 
thin layer, 
slope. 


Fair: 
thin layer, 
slope. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


тыме a a a 
І 1 
Soil name and i Roadfill | Sand 
map symbol ! ! 
$ 1! 
слала ва کی‎ ыдырашы — ا کا‎ аи 
Џ 1 
! ! 
цацрзя: i i 
Lindley------- ----2---|Poor: iUnsuited: 
| low strength. | excess fines. 
1 1 
| 
Keswick------- -------jPoor: iUnsuited: 
| low strength, | excess fines. 
| wetness. | 
П | 
1 I 
425С2----------------- iPoor: iUnsuited: 
Keswick } low strength, | excess fines. 
| wetness. ! 
1 1 
1 1 
425D2, 42503%--------- iPoor: iUnsuited: 
Keswick і low strength, | excess fines. 
| wetness. і 
1 L 
I i 
45262----------------- {Роог: iUnsuited: 
Lineville 1 low strength, | excess fines. 
| wetness. i 
H і 
1 1 
453------------------ -iPoor: iUnsuited: 
Tuskeego | low strength, | excess fines. 
| wetness, | 
| shrink-swell. 
i т 
1 1 
478G*: i i 
Nordness------------- {Poor: iUnsuited: 
| area reclaim, | excess fines. 
| thin layer, i 
| slope i 
1 1 
1 1 
Rock outerop. і і 
1 i 
t 1 
UB —————S i Poor: iUnsuited: 
Lawson | low strength, | excess fines. 
| wetness. і 
у 1 
+ 1 
485------------------- iPoor: tUnsuited: 
Spillville | low strength. | excess fines. 
1 1 
' П 
49902----------------- | Роог: iUnsuited: 
Nordness | area reclaim, | excess fines. 
| thin layer. i 
4 i 
1 1 
,99Е------------------ iPoor: iUnsuited: 
Nordness ¦ area reclaim, і excess fines. 
і thin layer. ! 
1 1 
1 1 
520------------------- i Poor: iUnsuited: 
Coppock і low strength, | excess fines. 
| wetness. i 
4 1 
1 1 
587------------------- | Роог: tUnsuited: 
Chequest i wetness, | | excess fines. 
| shrink-swell, ! 
| low strength. Н 
1 т 
1 ' 
594С2----------------- | Poor: iFair: 
Galland | frost action. | excess fines. 
1 Н 
О ' 
594D2-------- --------- | Роог: {Fair: 
Galland | frost action. | excess fines. 
1 1 
| | 
59Ш03%-------------- --iPoor: iFair: 
Galland i frost action. | excess fines. 
4 1 
| | 
1 t 


See footnote at en 


d of table. 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


jUnsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


1 
П 
1 
! 
1 
1 
i 
i 
V 
1 
1 
| 
! 
Ц 
' 
' 
1 
1 
1 
! 
1 
t 
! 
1 
1 
1 
! 
Н 
I“ 
i 
1 
1 
l 
i 
1 
! 
1 
V 
1 
i 
1 
І 
I 
1 
І 
V 
1 
і 
і 
і 
I 
t 
' 
' 
I 
1 
1 
1 
! 
iUnsuited: 
і 
1 
П 
i 
+ 
1 
n 
1 
| 
1 
1 
і 
1 
і 
Џ 
|| 
І 
I 
t 
і 
і 
ї 
| 
1 
1 
' 
| 
1 
р 
1 
% 
1 
1 
1 
| 
4 
1 
1 
I 
у 
1 
у 
1 
! 
1 
1 
і 
П 
! 
1 
t 
П 
1 
! 
i 
1 excess fines. 
! 
1 
1 


- 


Fair: 
slope. 

Fair: 
slope. 


Fair: 


Fair: 
slope. 


Fair: 
thin 


Poor: 


Poor: 


slope. 


Good. 


Good. 


Poor: 


Poor: 
slope. 


Good. 


Poor: 
wetness. 


Fair: 


Fair: 
slope. 
Fair: 


slope. 


SOIL SURVEY 


Topsoil 


too elayey, 


thin layer, 


thin layer. 


thin layer, 


layer. 


area reclaim. 


area reclaim, 


area reclaim. 


area reclaim, 


thin layer. 


thin layer, 


too clayey, 


LEE COUNTY, IOWA 149 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


wetness. 


oo a 2 ii o ани ан на нина ee a аи а и о Боравак ee 
1 t 1 1 
Soil name and i Roadfill i Sand i Gravel i Topsoil 
map symbol i i i i 
1 1 у 1 
+ 1 ==. | ый: 
1 i 1 ї 
і і і і 
594Е2----------------- i Poor: Fair: iUnsuited: iPoor: 
Galland i frost action. | excess fines. | excess fines. | slope. 
M H M 1 
' 1 1 1 
687--------- ---------- | Роог: t{Unsuited: iUnsuited: |} Разг: 
Watkins | low strength. | excess fines. | excess fines. i thin layer. 
H H 1 1 
1 1 П І 
688------------------ -iPoor: iUnsuited: iUnsuited: |Fair: 
Koszta | low strength. | excess fines. | excess fines. | thin layer. 
H 1 i 1 
1 1 E l 
120----- =... Poor: iUnsuited: iUnsuited: iPoor: 
Racoon i wetness, i excess fines. | excess fines. | wetness. 
i shrink-swell, i | ! 
| low strength. ! i i 
Н 1 1 1 
П t t 1 
730B*: ! i ! і 
Nodaway-------------- iFair: iUnsuited: iUnsuited: iGood. 
i low strength, i excess fines. | excess fines. i 
| wetness. i } i 
і і і і 
Cantril-------------- iPoor: IUnsuited: iUnsuited: iGood. 
i low strength. | excess fines. | excess fines. 
1 Н H 1 
і 1 1 1 
76302%; р і і і 
Fayette-------- ------1Роог: iUnsuited: iUnsuited: | Разг: 
| low strength. | excess fines. | excess fines. i slope, 
i i i | thin layer. 
1 1 1 M 
1 1 1 1 
Exette--------------- Fair: iUnsuited: iUnsuited: (Fair: 
| low strength, | excess fines. | excess fines. 1 slope. 
i shrink-swell. | | ! 
1 1 ' k 
I 1 1 О 
792С2------------- =---|Роог: iUnsuited: tUnsuited: iFair: 
Armstrong | low strength, i excess fines. i excess fines. | thin layer. 
| shrink-swell. i ! ! 
і і ' 1 
79202----- т----------- iPoor: {Unsuited: iUnsuited: iFairs 
Armstrong i low strength, | excess fines. | excess fines. 1 thin layer, 
| shrink-swell. i i { slope. 
1 i 1 1 
' 1 1 t 
193, 793B, T93C2------ | Роог: iGood----------------- iUnsuited: | Ра1г; 
Bertrand і low strength. | | excess fines. i thin layer. 
i 1 1 Н 
1 1 1 1 
T95C2----------------- iPoor: {Unsuited: jUnsuited: iFair: 
Ashgrove і shrink-swell, } excess fines. | excess fines. | thin layer. 
| low strength, і | і 
| wetness. ! | i 
i ! ! i 
795С3%---------------- ІРоог: iUnsuited: IUnsuited: IFair: 
Ashgrove { shrink-swell, і excess fines. | excess fines. | too clayey. 
| low strength, | { і 
| wetness. i i i 
i i i і 
79502----- ------------ІРоог: {Unsuited: jUnsuited: iFair: 
Ashgrove |. shrink-swell, | excess fines. | excess fines. і thin layer, 
| low strength, i i | slope. 
| wetness. } } ! 
і і і і 
79503%---------------- iPoor: {Unsuited: {Unsuited: iFair: 
Ashgrove | shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength, | i i slope. 
| wetness.. і } р 
i i i i 
820----------------- == Poor: iUnsuited: iUnsuited: iGood. 
Dockery i low strength, | excess fines. | excess fines. ! 
1 1 1 1 
| | | | 


See footnote at end of table. 
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—— T — 
Soil name and 


map symbol 


832B, 832C2------- 


Weller 


‚ 8808, 880C2------- 


Clinton 


950, 950B, 950D2 
Niota 


Festina 


99302*: 


Armstrong-------- 


Pershing 


1180, 11808------- 


Keomah 


Nodaway 


1260---------- -------- 


Beckwith 


1316*. 
Alluvial land 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


| shrink-swell, 
| low strength. 
1 


i Poor: 
i low strength. 


i Poor: 
wetness, 
low strength. 


frost action, 
low strength, 


1 

1 

Ц 

| 
|Роог: 
| 

І 

! 

| wetness, 
1 

1 


Роог: 
low strength. 


Poor: 
low strength, 
shrink-swell. 


Poor: 
low strength. 


Poor: 
shrink-swell, 
low strength, 
wetness. 


Poor: 
shrink-swell, 
wetness, 
low strength. 


{Роог: 

і shrink-swell, 
| low strength. 
і 
1 
1 


iPoor: 

| shrink-swell, 
| low strength. 
i 

П 

1 


iPoor: 

i shrink-swell. 

| 

t 

IFair: 

i low strength, 
wetness. 


1 

1 

| 

i Poor: 

i shrink-swell, 
i wetness, 

| low strength. 
р 

} 

1 

! 

[] 


suited: 
xcess fines. 


os 


suited: 
xcess fines. 


ir: 
xcess fines. 


Фа 


xcess fines. 


os 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


nsuited: 
excess fines. 


Unsuited: 
excess fines. 
suited: 


n 
excess fines. 


Unsuited: 
excess fines. 


SOIL SURVEY 


1 
Gravel i Topsoil 

1 

1 

i 

| 

ен а 

Unsuited: Fair: 
excess fines. thin layer. 
Unsuited: Fair: 


n 
excess fines. 
excess fines. 


Unsuited: 


1 

1 

| 

1 

l 

1 

| 

1 

у 

1 

1 

1 

| 

1 

1 

1 

% 

1 

1 

1 

1 

1 

i 
iUnsuited: 
| 

1 

і 

Н 

' 

1 

' 

| excess fines. 
i 
Н 
t 
1 
1 
i 
' 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


U 


Н 
1 
t 
t 
1 
1 
1 
' 
4 
1 
H 
' 
' 
I 
1 
t 
i 
4 
1 
ї 
1 
1 
a 
1 
i 
L 
Н 
1 
1 
1 
1 
t 
1 
1 
1 
i 
| 
1 
|| 
1 
П 
1 
1 
1 
1 
1 
H 
і 
i 
1 
1 
1 
1 
I 
H 
1 
iUn 
| excess fines. 
1 
1 
1 
1 
Н 
1 
1 
1 
1 
1 
H 
1 
i 
1 
4 
|| 
1 
1 
1 
4 
1 
1 
i 
у 
t 
1 
1 
Н 
' 
1 
Li 
1 
1 


* See map unit description for the composition and behavior of the map unit. 


thin layer. 


Poor: 
wetness. 


Fair: 
thin layer. 


1 
і 
' 
' 
t 
1 
1 
1 
1 
i 
1 
1 
1 
1 
' 
1 
р 
4 
Ц 
i 
' 
1 
' 
1 
І 
1 
f 


air: 
thin layer, 
slope. 


air: 
thin layer, 
slope. 


Poor: 
wetness. 


Poor: 
wetness. 


Unsuited: Fair: 
excess fines. thin layer. 
Unsuited: Good. 
excess fines. 
Unsuited: Poor: 
excess fines. wetness. 
———————— ОВ ЕН БЕН ПРО РАВ ЕН 
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TABLE 10.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 
that the soil was not evaluated] 


ООО eh O yee GAS РЕ QU NN ENG ee TS E 
Soil name and | Pond | Embankments, | Drainage i Irrigation i Terraces ! Grassed 
map symbol i reservoir | dikes, and i i | апа і waterways 
і агеаз | levees | i | diversions i 
t——— ÀáÉ— — —— ——— ——— — M— —— —— ——Ó ———— —Ó— Á——— c — "€ исти зако 
1 1 1 1 I ' 
1 1 | т 1 H 
1 l 1 t I 1 
13B*: | ! ! i | i 
Colo------------- iFavorable------ {Нага to pack,  iFloods, jFloods, iWetness-------- iWetness. 
i i wetness. i frost action. | wetness. i i 
i i | ! | i 
Vesser----------- iFavorable------ iWetness, iFloods, iFloods, iWetness, iErodes easily, 
i } hard to pack. | frost action. | wetness. | erodes еазі1у. | wetness. 
i i I і і і 
230, 23C2--------- |81оре---------- iHard to pack---iNot пеейей-----1|510ре---------- {Erodes easily Erodes easily. 
Arispe | і і і і і 
і і і і і і 
41-------------- --|Seepage-------- iPiping, iNot needed----- iFast intake, iNot needed----- iDroughty. 
Sparta | | seepage. | і droughty. i i 
ї 1 1 ' 1 
l 1 } 1 ' 1 
41В------- -T-------|Seepage-------- Piping, INot needed-----jFast intake, iToo sandy, iDroughty. 
Sparta i | seepage. i } droughty. | 3011 blowing. 
1 1 1 і 1 1 
+ 1 1 1 1 ї 
51--------------- -iFavorable------|Wetness, Floods, Floods, }Not needed----- {Erodes easily, 
Vesser і | hard to pack. | frost action. | wetness. i | wetness. 
1 1 1 1 1 
1 1 1 | 1 1 
56---------------- | Зеераре-------- iWetness--------jFrost action---|Wetness-------- iNot needed-----jFavorable. 
Cantril i i і і і і 
і і і і і і 
56В--------------- iSeepage------- -iWetness--------|Frost action---jWetness-------- іМеспезз-------- iFavorable. 
Cantril i | i і і і 
і і і і і і 
51---------------- iFavorable------ iWetness, iPeros slowly,  ijWetness, {Моё needed----- iWetness, 
Rushville i і hard to pack. | frost action. | peres slowly, | | erodes easily, 
! ! і | erodes еазіїу.! | peres slowly. 
і і і і і 
58D2-------------- iSlope, iWetness--------iFavorable------ }51оре, lWetness----- ---|S1lope, 
Douds | seepage. і | 1 wetness, | | wetness. 
! ! ! ! | ! 
58Е2-------------- iSlope, iWetness-------- IFavorable------ iSlope, iSlope, iSlope, 
Douds | seepage. ! 1 | wetness. | wetness. | wetness. 
i і і і і і 
63#--------------- | Зеераве-------- ІРіріпе, INot needed-----iDroughty, Not needed----- iDroughty. 
Chelsea i { seepage. | | fast intake, | i 
і і і | soil blowing. | | 
V і ' 4 i I 
1 t 1 1 | 1 
63В#-------------- |Беераде-------- iPiping, INot needed-----iDroughty, |Тоо sandy, iDroughty. 
Chelsea і і Seepage. і і fast intake, | soil blowing. 
i i i | soil blowing. | i 
1 1 1 H т i 
1 t 1 1 1 1 
65E2, 65ЕЗ%, 65F2,i i i i i ) 
65G-------------- 151оре----------|Ғауогаһ1е------ iNot needed----- iSlope------ ----131оре---------- iSlope. 
Lindley i | ! i i | 
| і і і і і 
75---------------- iFavorable------ iWetness, ‘Frost action---iWetness------ =- (Not needed----- iErodes easily. 
Givin | | hard to pack. | i | i 
1 1 4 i 1 H 
t 1 1 Ц 1 1 
80В--------------- iFavorable------ {Нага to pack---iNot needed----- {Erodes easily  jFavorable------ jErodes easily. 
Clinton і і і | i ' 
i ! ! і і і 
80С2-------------- iSlope---------- {Нага to раск---|Ко% needed----- iErodes easily, iFavorable------ {Erodes easily. 
Clinton I I і | slope. i | 
Н i 1 т Н 1 
Ц 1 1 П 1 ' 
8002-------------- iSlope---------- {Нага to pack---iNot needed----- {Erodes easily, |Favorable------ iSlope, 
Clinton | і і і slope. і | erodes easily. 
H H 1 і І H 
1 1 1 1 1 ' 
81В--------------- |ШҒауогаб1е------ ‘Hard to pack---jNot needed-----|Erodes easily iFavorable------ {Erodes easily. 
Clinton i | i і і і 
і і і і і і 
81С2-------------. {Slope--~-------- {Нага to pack---iNot пеедей-----|51оре, |Ғауогаб1е------ iErodes easily. 
Clinton i | i | erodes easily.i i 
1 1 1 1 1 і 
1 L 1 1 


See footnote at end of table. 
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Soil name and 
map symbol 


Chelsea 


130-------- 
Belinda 


131B-------------- 
Pershing 


13162---- 
Pershing 


132B------------ -- 
Weller 


132С2------------- 
Weller 


Downs 


Fayette 


112---------...... 


Wabash 


Dickinson 


171--------------- 


Saude 


Keomah 


See footnote a 


TABLE 10.--WATER MANAGEMENT--Continued 


a шын 
t 1 у 
| Ропа | Embankments, | 
і reservoir | dikes, and | 
i areas | levees i 
1 1 1 
4 1 1 
t ' 1 
iSlope, iPiping, i 
| seepage. | seepage, і 
1 | 1 
| | | 
iFavorable------ iWetness, i 
! i hard to pack. | 
і і і 
і | ! 
iFavorable------ iWetness, i 
! | hard to pack. | 
i 1 ї 
[i I 1 
iSlope---------- iWetness, i 
i | hard to pack. | 
| і і 
і і і 
iFavorable------jWetness, 
| | hard to pack. | 
i у 
| р | 
iSlope, iWetness, i 
| seepage. i hard to pack. | 
і 1 1 
| i | 
iSlope, iWetness, і 
| seepage, | hard to pack. | 
i i i 
i ! і 
iFavorable------ iHard to pack, 
i | wetness. | 
1 1 1 
' 1 1 
ISeepage-------- iPiping, 
! } seepage. | 
1 1 4 
1 L 1 
iSeepage--------jiWetness, i 
| { зеераде. | 
1 1 1 
1 П 1 
iSlope, IWetness--------| 
| зеераве. i i 
1 i 1 
i 1 1 
iSeepage--------|Favorable------ i 
! ! i 
1 4 $ 
1 H i 
iSeepage-------- iFavorable------ | 
i i i 
4 1 i 
О 1 1 
{Slope, IFavorable------ i 
! seepage. | | 
t 1 1 
iFavorable------iWetness, | 
i | hard to pack. | 
i і і 
1 1 1 
' ] П 
|Зеераве-------- iSeepage-------- i 
Н i 1 
| | | 
j Зеераве-------- ібеераде----- ---| 
1 1 Н 
| ! | 
1 1 i 
| Зеераве- -------|Seepage-------- 
H 1 і 
Н ' ! 
І 1 1 
| Зеераяе-------- | Зеераве-------- } 
1 у i 
| | | 
iSlope------- ---|Favorable------ i 
i 
| | 
iFavorable------ tWetness, 


t end of table. 


i hard to pack. 


І 
1 
І 


Drainage 


о 


Not needed 
Peres slowly--- 


Peres slowly, 
frost action. 


Peres slowly, 
frost action, 
slope. 


Peres slowly, 
frost action. 


Slope, 

percs slowly, 
frost action. 
Slope, 

percs slowly, 
frost action. 


Floods, 
frost action. 


Not needed----- 
Floods, 
frost action. 


Favorable 


Not needed 


Not needed 


Not needed 


Floods, 
percs slowly. 


Frost action--- 
Not needed----- 
Not needed----- 
Not needed 


Not needed 


Frost action--- 


y— ЕМ 


L 
i Irrigation 
! 
І 
l 


iDroughty, 
fast intake, 
Soil blowing. 


Wetness, 
peres slowly, 
erodes easily. 


Wetness, 
peres slowly. 


Wetness, 
peres slowly, 
Slope. 


We 
peres slowly, 
slope. 
Wetness, 
peres slowly, 
slope. 


Fast intake, 
droughty. 


Wetness, 
floods. 


iFavorable 


iErodes easily 
H 
| 

iSlope, 

erodes easily. 
Wetness, 

slow intake, 
percs slowly. 


Wetness, 
soil blowing. 


Soil blowing--- 
Soil blowing--- 
iFavorable 


iWetness, 


| erodes easily. 
1 
1 


Теггасез 
and 
diversions 


Slope, 
too sandy, 
soil blowing. 


Peres slowly, 
wetness. 


Percs slowly, 
wetness. 
Wetness, 
erodes easily. 
Wetness, 


erodes easily. 


tness, 
rodes easily. 


шо 


51 
wetness. 


Soil blowing--- 


iNot needed 
і 


iFavorable 
1 


Not needed 


і 
1 
1 
' 
і 
ї 
і 
1 


SOIL SURVEY 


Grassed 
waterways 


Slope, 


1 
droughty. 


n 
t 
i 
t 
і 
ї 
і 
1 
1 
1 
4 
1 
n 
П 
n 


1 
iWetness, 
erodes easily. 


easily, 
slowly. 


easily, 
slowly. 


Peres slowly, 


e 
erodes easily. 
Peres slouly, 

erodes easily. 


I 
| 
i 
$ 
I 
! 
| 
1 
1 
1 
1 
1 
1 
1 
і 
1 
1 
П 
И 
L 
4 
1 
1 
1 
1 
i 
1 
| 
iSlope, 

| peres slowly, 
| erodes easily. 
1 

1 

iWetness. 

1 

| 

iDroughty. 

1 

| 

iWetness. 

I 


iSlope, 
wetness. 


Erodes easily. 
Erodes easily. 


1 
1 
4 
1 
1 
1 
i 
1 
1 
i 
1 
1 
1 
i 
iErodes easily. 
H 
1 
Н 


t 
iPeres slowly, 
wetness. 


iWetness. 
iDroughty. 
Droughty. 
iFavorable. 


{Erodes easily. 
| 
iErodes easily. 
| 


LEE COUNTY, IOWA 


S T 
Soil name and | 
map symbol і ге 
1 
=... EJ 
1 
1 
180В--------------|Ғауог 
Keomah ! 
1 
' 
208----- ----------|Зеера 
Landes i 
1 
1 
211-------------- iFavor 
Edina i 
i 
i 
220-------------- iSeepa 
Nodaway i 
1 
1 
222C, 22202------ iSlope 
Clarinda i 
Н 
i 
223C------------- iSlope 
Rinda ! 
! 
i 
223D2------------ iSlope 
Rinda i 
і 
і 
226------ -------- iSeepa 
Lawler i 
1 
I 
260-------------- {Favor 
Beckwith ! 
| 
263-------------- {Favor 
Okaw | 
! 
і 
291-------------- iFavor 
Atterberry 
1 
1 
315*. | 
Alluvial land | 
H 
1 
354%, ! 
Marsh i 
1 
П 
362, 363--------- iFavor 
Haig 
i 
| 
364-------------. iFavor 
Grundy | 
1 
р 
З6НВ------------- {Favor 
Grundy ! 
4 
і 
380-------------- iSeepa 
Mahaska | 
£ 
1 
424D2#, цацрзи: i 
Lindley--------- 131 оре 
1 
Keswick------ ----|S1lope 


Pond 
servoir 
areas 


able 


ge 


able------ 


ge 


ge 


able------ 


able------ 


able------ 


able------ 


able------ 


able------ 


ge-------- 


See footnote at end of table. 


TABLE 10.--WATER MANAGEMENT--Continued 


1 

| Embankments, 
| dikes, and 

| levees 

i 
1 


iWetness, 
| hard to 
1 
' 
iSeepage, 
| piping. 
1 
1 
iWetness, 
hard to 


pack. 


pack. 


iWetness, 
| hard to pack. 
1 

| 

IWetness, 

hard to pack. 


iWetness, 
hard to pack. 


iSeepage-------- 
1 


1 
iWetness, 
hard to pack. 


iWetness, 
hard to pack. 


Hard to pack, 
wetness. 


Wetness, 
hard to pack. 


Hard to pack, 
wetness. 


tHard to pack, 
| wetness. 

' 

IWetness, 

hard to pack. 


П 
D 
H 
1 
i 
iFavorable------ 


Hard to pack, 
wetness. 


Frost action--- 


res slowly, 
lope. 


шо 


Slope, 
peres 
frost 


slowly, 
action. 


peres 
frost 


slowly, 
action. 


Frost action--- 


Peres slowly--- 


Floods, 
percs slowly, 
frost action. 


Frost action--- 


res slowly, 
rost action. 


"ош 


Peres slowly, 
frost action. 


Peres slowly, 
frost action. 


Frost action--- 
iNot needed----- 
i 


1 

{Peres slowly, 
| frost action. 
1 

i 


! 
1 
iWetness, 

| erodes easily. 
H 

1 


iSoil blowing--- 


| peres slowly, 

| erodes easily. 
1 
t 


Wetness, 
peres slowly, 
8 


Wetness, 
peres slowly, 
slope. 


e 
peres slowly, 
erodes easily. 


H 

1 

i 

1 

1 

' 

1 

1 

i 

i 

i 

! 

i 

1 

1 

1 

' 

L 

1 

і 

1 

' 

4 

1 

1 

1 

i 

1 

i 

i 

1 

V 

! 

1 

' 

iErodes easily, 
| wetness, 

| peres slowly. 
! 
' 
1 
| 
1 
1 
1 
1 
! 
|| 
i 
i 
H 
! 
I 
А 
1 
1 
1 
I 
1 
% 
1 
1 
1 
П 
1 
V 
1 
і 
V 
1 
1 
у 
1 
1 
1 
і 
1 
1 
ђ 
у 


tness, 
ercs slowly. 


T ® 


Peres slowly, 
wetness. 


Peres slowly, 
wetness. 


res slowly, 
etness, 
lope. 


uxo 


Terraces | 
and i 
diversions ! 
1 

1 

1 

1 

1 


Not needed----- i 
1 
1 
1 
1 


Not needed----- | 


Not needed----- 


Peres slowly, 
wetness. 


Erodes easily, 
wetness. 


Erodes easily, 
wetness. 


1 
needed----- T 


n 
ї 
1 
1 
і 
1 
1 


needed----- 


4 
1 
n 
1 
n 
1 
' 
t 
' 
' 
n 
1 
V 
L 
t 
1 
H 
1 
n 
L 
і 
ї 
k 
' 


needed----- і 


Not needed----- 


Wetness, 
peres slowly. 


erodes easily. 


iFavorable----- 
% 


І 
iPeres slowly, 


4 
4 
і 
Н 
1 
H 
1 
H 
' 
1 
' 
1 
1 
1 
1 
i 
Wetness, і 
і 
і 
і 
1 
1 
і 
1 
' 
wetness. ! 
і 

1 

1 


E 


[3 


W 


E 


W 


W 


W 


W 


W 
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Grassed 
waterways 


rodes easily. 


avorable. 


etness, 
erodes easily, 
peres slowly. 


rodes easily. 


tness, 
rodes easily. 


оо 


odes easily, 
etness. 


ж з 


tness, 
lope, 


e 
8 
erodes easily. 


etness, 
erodes easily. 


іРегсз slowly, 


wetness, 
erodes easily. 


etness, 
erodes easily. 


etness, 
peres slowly, 
erodes easily. 


etness, 
erodes easily. 
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1 
Soil name and | 
map symbol i 
1 

1 


Keswick 


425D2, 425D3* 
Keswick 


Tuskeego 


4780%: 
Nordness 


Rock outerop. 


Lawson 


485--------------- 
Spillville 


i 

i 

499D2, 499F i 
Nordness i 
1 

| 

+ 

1 


Сорроск 


1 
1 
i 
587----- ----“----- ! 
Chequest 1 

1 

| 


ба11апа 


i 

і 

і 
59402, 594D3* і 
Galland | 
1 

| 

i 


Racoon 


730B*: 
Nodaway 


Cantril------- ЕЕЕ 


1 
V 
T63p2*: | 
Fayette------ жааш 


П 
I 
1 
' 


See footnote at 


Pond 
reservoir 
areas 


Slope, 
depth to rock. 


Seepage 
Seepage 


Slope, 
depth to rock. 


Favorable------ 


Favorable------ 


Slope, 
seepage. 


Slope, 
seepage. 


Slope, 
seepage. 


Seepage-------- 
Seepage 


Favorable 


Seepage 
Seepage 


Slope, 
Seepage. 


end of table. 


1 
1 
і 
' 
j 


4 
4 
H 
1 
H 
Ц 
1 
1 


1 
' 


1 
1 


n 
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TABLE 10.--WATER MANAGEMENT--Continued 


SOIL SURVEY 


1 I 1 1 
Embankments, | Drainage | Irrigation i Terraces i Grassed 
‘dikes, and i i i and i waterways 
levees | i | diversions 
1 р 1 ї 
і і і і 
Hard to pack,  jPeres slowly, |Регов slowly, !Регсз slowly, {Erodes easily, 
wetness. | frost action. | wetness, | wetness. i wetness, 
i | Slope. i і 
і і і і 
Hard to pack, |Регсв slowly,  iPeros slowly,  iPeres slowly,  iWetness, 
wetness. | frost action. | wetness, | wetness. i slope, 
i | slope. i | erodes easily. 
i 1 П i 
1 1 1 l 
Wetness, {Регоз slowly, Wetness, iWetness, {Erodes easily, 
hard to pack. | frost action. | peres slowly, | peres slowly. | wetness. 
і | зіоре. і і 
і і і і 
Wetness, |Peres slowly,  iWetness, iNot needed----- iWetness, 
hard to pack. | frost action. | peres slowly. | | peres slowly. 
V i 1 n 
| | | | 
Thin layer-----|Not needed----- iDroughty, {51оре, iSlope, 
| | rooting depth,| depth to rock, erodes easily, 
і | slope. | erodes еаѕі1у.! droughty. 
M 1 1 1 
| | | | 
| ! i i 
Wetness-------- Floods, iWetness, iNot needed----- iWetness. 
i frost action. | floods. і і 
i Н ' 1 
1 ' 1 1 
Favorable------ iNot needed----- iFloods--------- iNot needed----- iFavorable. 
I 1 1 I 
| | i | 
Thin layer----- Моб needed----- iDroughty, {Slope, iSlope, 
| | rooting depth,i depth to госк,; erodes easily, 
| | slope. | erodes еаз11у.! droughty. 
1 ' 1 H 
1 1 ! 1 
Wetness, iFloods, {Floods, Моб needed----- iWetness, 
hard to pack. | frost action. | wetness. і i erodes easily. 
1 1 1 1 
1 ' 1 І 
Wetness-------- Floods, iFloods, iNot needed----- iWetness, 
| frost action. | wetness. і | erodes easily. 
1 1 1 | 
I I ' 1 
Favorable------ Моб needed----- {Erodes easily, |Регсз slowly---|Erodes easily, 
і | peres slowly, | { peres slowly. 
| i Slope. i i 
і і і і 
Еауогађје------ | Моб needed----- iErodes easily, iPercs slowly---jSlope, 
і | peres slowly, | | erodes easily, 
I i slope. l | peres slowly. 
1 1 Н 1 
1 I ' 1 
Favorable------ Моб needed----- iErodes easily, iSlope, iSlope, 
i | peres slowly, | peres slowly. | erodes easily, 
i i slope. i i peres slowly. 
1 1 H 1 
р 1 і 1 
Favorable------ Моб needed----- iFavorable------jErodes easily  jErodes easily. 
1 ' Н 1 
| i | | 
Wetness--------iFloods, iWetness, Моб needed----- |Erodes easily. 
| frost action. | floods. і і 
V 1 1 1 
I I ' 1 
Wetness-------- iPeres slowly,  iWetness, iNot needed----- iWetness, 
| frost action. | percs slowly, | i erodes easily, 
i | erodes easily.} | peres slowly. 
1 1 1 1 
| | | | 
Favorable------ iNot needed----- iFloods, tNot needed----- iErodes easily. 
i | erodes еаѕі1у. | ! 
1 ' 1 
1 I i 1 
Wetness-------- iFrost action---iWetness-------- ІМебпезз-------- iFavorable. 
1 1 H П 
| ! | | 
Favorable------ iNot needed----- iSlope, iSlope---------- iSlope, 
erodes easily. | erodes easily. 
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TABLE 10.--WATER MANAGEMENT--Continued 


1 ' 1 1 
Soil name and | Pond і  Embankments, і Drainage | Irrigation 1 Terraces 
map symbol i reservoir | dikes, and { i i and 
i areas i levees i i | diversions 
1 1 і | | 
1 1 1 1 1 
' 1 l 1 1 
763D2*; і і і і і 
Exette---------- -iSlope, |Favorable------ {Not needed-----jErodes easily, |51оре---------- 
| seepage. i i | slope. i 
1 Н i 1 1 
' ' I 3 1 
192C2-------------i8lope----------|Wetness-------- iPeres slowly,  iWetness, iPeres slowly, 
Armstrong і i | frost action, | peres slowly, | wetness. 
| і | slope. | slope. і 
і і і і і 
19202-----------.. iSlope---------- iWetness------- -|Регсз slowly,  iWetness, iPeres slowly, 
Armstrong i ! | frost action, | peres slowly, | wetness. 
! i ¦ slope. | slope. і 
і і і і і 
T93------------- --iSeepage--------jPiping--------- iNot needed----- |Егодез easily {Not needed----- 
Bertrand i i } і і 
і i і і і 
T93B---------- -2---|Seepage------- -jPiping--------- INot needed----- iErodes easily |Тоо sandy------ 
Bertrand і | | | 1 
! i і і і 
793С2------------- iSlope, iPiping--------- {Моё needed----- iSlope, |Тоо sandy------ 
Bertrand | seepage. i i | erodes easily. | 
i 1 1 1 H 
1 1 1 | ' 
T95C2, 79503%----- iSlope------ ----|Wetness, iPercs slowly, {Wetness, {Erodes easily, 
Ashgrove i | hard to pack. | frost action, | peres slowly, i wetness. 
| | | slope. | slope. i 
1 1 1 1 1 
' I 1 1 1 
795D2, T95D3*----- 131 оре---------- iWetness, iPercs slowly,  iWetness, {Erodes easily, 
Ashgrove i | hard to pack. | frost action, | peres slowly, | wetness. 
1 i | slope. | slope. | 
i і і і і 
820--------------- iSeepage--------jPiping, {Floods, IWetness, iNot needed----- 
Dockery | | wetness. | frost action. | erodes easily,| 
i і і | floods. і 
і і і і і 
832B------------ --iFavorable----- -{Wetness, iPeres slowly, |Регсв slowly,  iWetness, 
Weller i і. hard to pack. | frost action. | wetness. | erodes easily. 
Н 1 1 4 H 
' р 1 1 1 
83262------------- iSlope, iWetness, iSlope, iWetness, iWetness, 
Weller | seepage. | hard to pack. | peres slowly, | peres slowly, | erodes easily. 
| | | frost action. | slope. | 
1 4 
' D 1 1 ' 
880B-------------- lFavorable------|Hard to pack---|Not needed-----jErodes easily  iFavorable------ 
Clinton | i і і і 
і і і і і 
880Cc2------------- iSlope---------- iHard to pack---|Not needed----- ЈЕгодез easily, iFavorable------ 
Clinton і | | | slope. 
i 1 H ' 1 
I 1 1 1 1 
950--------- Susa s iSeepage-------- iWetness------- -iPeres slowly,  iWetness, iNot needed----- 
Niota і ! | frost action. | percs slowly, | 
i ! i | erodes easily.i 
1 1 І у 
1 ' р 1 1 
9508, 95002------- | Зеераве-------- IWetness-------- {Peres slowly,  iWetness, iNot needed----- 
Niota i i | frost action. | peres slowly, 
і і і | erodes еазіїу.! 
і 1 1 1 1 
1 ' ' | 1 
952--------------= | Зеераве-------- IWetness-------- {Регсз slowly,  iWetness, iNot needed----- 
Denrock і і | floods, | peres slowly, 1 
| ! | frost action. | erodes easily.i 
H у 1 í 4 
1 1 1 l 1 
977------- -------- iSeepage-------- iPiping--------- {Not needed----- iFavorable------jNot needed----- 
Richwood і і і і і 
і і і і і 
978--------------- ISeepage--------|Favorable------ Моб needed----- iFavorable------jErodes easily 
Festina ! і і і і 
і і і i i 
993D2*: i ' i ! i 
Armnstrong-------- jSlope----------jWetness-------- iPercs slowly,  iWetness, |Регсз slowly, 
і і | frost action, | percs slowly, | wetness. 
і | | slope. } slope. ! 
1 Н 1 1 1 
' 1 1 t 1 


See footnote at end of table. 
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1 
i 
1 
і 
1 
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| 
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1 
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1 
1 
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Grassed 
waterways 


Slope, 
erodes easily. 


Peres slowly. 


Peres slowly, 
slope. 


Erodes easily. 


Erodes easily. 


Erodes easily. 


Erodes easily, 
wetness. 


Slope, 
wetness, 
erodes easily. 
Wetness, 
erodes easily. 


Peres slowly, 
erodes easily. 
Peres slowly, 
erodes easily. 
Erodes easily. 


Erodes easily. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Erodes easily. 


Erodes easily. 


Percs slowly, 
slope. 
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Alluvial land 


1 
Soil name and | Pond 
map symbol i reservoir 
| areas 

— areas ___ 
1 
l 
993D2*: і 

Gara----------- iSlope---------- 
H 
| 

1057------------ iFavorable------ 
Rushville ! 
1 
i 

1130------------ iFavorable------ 
Belinda ! 
і 
і 

1131B----------- iFavorable------ 
Pershing | 
1 
ї 

1180--------------iFavorable------ 
Keomah ! 
1 
1 

1180B----------- iFavorable------ 
Keomah і 
1 
1 

1181------------ iFavorable------ 
Keomah ! 
Н 
1 

1220------------ iSeepage-------- 
Nodaway і 
4 
1 

1260------------ lFavorable------ 
Beckwith | 
Н 
| 
1316%, | 
! 
| 


1 
1 


1 
1 


1 
| 
П 
1 
1 


1 
4 
1 
1 
1 
П 
Џ 
1 
t 
1 
1 
! 
І 
1 
1 
1 
1 


1 


П 
l 
П 
t 
i 
І 
k 
I 


і 
! 
1 
1 
1 
і 
1 
1 
' 
' 
1 


TABLE 10.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 
levees 


Favorable------ 


Wetness, 


hard to pack. 


Wetness, 


hard to pack. 


Wetness, 
hard to pack. 
Wetness, 
hard to pack. 
Wetness, 
hard to pack. 
Hard to pack, 
wetness. 


Favorable------ 


Wetness, 
hard to pack. 


Drainage 


Peres slowly, 
frost action. 


Peres slowly--- 


Peres slowly, 
frost action. 


Not needed----- 


Peres slowly--- 


Wetness, 
peres slowly, 
erodes easily. 


Wetness, 
peres slowly, 
erodes easily. 


Wetness, 
percs slowly. 


1210043, 

| erodes easily. 
І 

1 


iWetness, 
і peres slowly, 
erodes easily. 


Terraces 
and 


diversions | 


Peres slowly, 
wetness. 


SOIL SURVEY 


Grassed 
waterways 


iErodes easily, 
| slope. 

1 

1 

iWetness, 

| erodes easily, 
| peres slowly. 
1 
1 
1 


IWetness, 
erodes easily. 


easily, 
slowly. 


1 
П 
H 
I 
iE 
i 
і 
iErodes easily. 
еазіїу. 
easily. 


easily. 


Wetness, 
erodes easily. 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 11.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text. for definitions 


of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 
KENN AMNEM | СЕ ЛШ MM GM 0 и CUNG 
Soil name and i Camp areas i Picnic areas | Playgrounds i Paths and trails 
map symbol | i | i 
i ! і і 
———— —tÀÀÓ i оаа ii SS a a a. A E CI 
i 1 1 т 
1 1 1 1 
1 1 1 1 
138%: ! ! i ! 
Colo----------------- | Зеуеге: | Зеуеге: iSevere: iSevere: 
t floods, i wetness. | wetness. i wetness. 
i wetness. ! і і 
і і і і 
Vesser------ --------- | Зеуеге: iSevere: iSevere: iSevere: 
i floods, i wetness. | wetness. | wetness. 
| wetness. i і і 
і і і і 
23С, 23C2------------- iModerate: iModerate: | Severe: iModerate: 
Arispe | percs slowly, | too clayey. | slope. і too clayey. 
| too clayey. | | | 
1 1 1 1 
1 D t 1 
41-----------.--...... iModerate: iModerate: | Moderate: iModerate: 
Sparta | too sandy. | too sandy. | too sandy. 1 too sandy. 
| V n 1 
' ' 1 1 
41В----- ------ — iModerate:. iModerate: i Moderate: iModerate: 
Sparta | too sandy. | too sandy. | too sandy, | too sandy. 
i | | slope. } 
! | і і 
51-------- — سا تست‎ | Severe: Severe: | Зеуеге: iSevere: 
Vesser i floods, | wetness. | wetness. | wetness. 
| wetness. | | і 
і і і і 
56--------- -T-4--------- | Зеуеге: iModerate: iModerate: iSlight. 
Cantril | floods. | wetness. | wetness. i 
1 1 1 1 
1 1 1 1 
56В------------------- iSevere: iModerate: iModerate: iSlight. 
Cantril | floods. | wetness. | slope, і 
і і i wetness. | 
| ! і і 
57------------------ --iSevere: | Зеуеге: | Зеуеге: | Зеуеге: | 
Rushville | wetness, | wetness. | wetness. | wetness. 
| peres slowly. і і і 
1 1 1 % 
І V 1 1 
58D2-----------.------- iSevere: iModerate: iSevere: iModerate: 
Douds | wetness. | Slope, | slope, | wetness. 
i | wetness. i wetness. | 
1 Н 1 
! | | i 
58Е2------------------ iSevere: iSevere: iSevere: | Модегафе: 
Douds i slope, | slope. | Slope, | slope, 
i wetness. | i wetness. i wetness. 
1 1 П E 
1 1 1 t 
63*#------------------- iModerate: iModerate: iModerate: | Модегафе: 
Chelsea i too sandy. i too sandy. | too sandy. | too sandy. 
1 1 + 1 
1 1 I 1 
63В%------------------ | Модегаке: |Moderate: iModerate: | Модегафе: 
Chelsea { too sandy. і too sandy. | too sandy, | too sandy. 
H H 1 р 
i 1 | Slope. ! 
! i i i 
65Е2------------------ iSevere: iSevere: iSevere: iModerate: 
Lindley | slope. | slope. i slope. i slope. 
H H H 1 
' ' ' 1 
65E3*----------------- | Зеуеге: | Зеуеге: iSevere: |Модегађе: 
Lindley | slope. { slope. | Slope. | too clayey, 
! i | | slope. 
i i і і 
65Е2------------------ | Зеуеге: | Зеуеге: iSevere: iModerate: 
Lindley | slope. i slope. | Slope. i slope. 
1 1 1% 1 
1 р |: 1 
65G------------------- iSevere: Severe: | Зеуеге: | Зеуеге: 
Lindley i slope. | slope. | slope. | Slope. 
1 1 1 £ 
' 1 1 1 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


1 p 
Soil name and i Camp areas | Pi 

map symbol i | 

| | 

i 

! i 
15-------------------- iModerate: iModera 
Givin | wetness, i wetne 

{ peres slowly. 

у і 

1 1 
80В------------------- iModerate: iSlight 

Clinton | peres slowly. i 

1 П 

| | 
80С2------------------ iModerate: iSlight 

Clinton | peres slowly. | 

1 1 

1 1 
8002------------------ iModerate: iModera 
Clinton } slope, i slope 

i percs slowly. i 

£ 1 

' ' 
81В---------------.... iModerate: iSlight 

Clinton | peres slowly. і 

1 1 

| | 
81С2------------------ iModerate: {Slight 

Clinton | peres slowly. i 

i 1 

l 1 
115D*---------- -------!Модйегабе: [Modera 
Chelsea | too sandy, і too 8 
| Slope. | slope 

£ 1 

l ' 
130------------------- iSevere: iSevere 
Belinda | wetness, | wetne 

| peres slowly. | 

H H 

1 і 
131B------------------ iModerate: | Модега 
Pershing { wetness, | wetne 

| peres slowly. і 

і і 

і і 
131С2----------------- iModerate: iModera 
Pershing i wetness, | wetne 

i peres slowly. | 

1 1 

I % 1 
132B------------------ iModerate: іМодега 
Weller | wetness, | wetne 

| peres slowly. | 

1 і 

1 1 
132C2------------ ----- Moderate: | Модега 
Weller | wetness, | wetne 

| peres slowly. | 

1 у 

1 1 
13202----------------- iModerate: |Модега 
Weller i slope, | slope 
| wetness, i wetne 

i peres slowly. i 

1 H 

1 1 
133------ ------------- iSevere: iSevere 
Colo | floods, i wetne 

| wetness. i 

H 1 

1 1 
140------------------- iModerate: iModera 
Sparta | too sandy. | too з 

i i 
152------------------- iSevere: iSevere 
Marshan i floods, | wetne 

| wetness. i 

i i 
1546#----------------- iSevere: iSevere 
Douds i Slope, i, slope 

| wetness. i 

1 H 

4 1 


See footnote at end of table. 


спіс areas 


te: 
55. 


бе: 


te: 
andy, 


ss. 


te: 
85. 


te: 
55. 


te: 
85. 


te: 
88. 


te: 


, 
55. 


55. 


te: 
andy. 


SS. 


Playgrounds 


Moderate: 
wetness. 


Moderate: 
slope, 
peres slowly. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
peres slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
percs slowly. 


Moderate: 
slope, 
wetness, 
peres slowly. 


Severe: 
slope. 


'Moderate: 
slope, 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Moderate: 
too sandy. 


Severe: 
wetness, 
floods. 


Severe: 
slope, 
wetness. 


SOIL SURVEY 


Paths and trails 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Moderate: 
too sandy. 


Severe: 
wetness. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Severe: 
wetness. 


Moderate: 
too sandy. 


Severe: 
wetness. 


Moderate: 
slope, 
wetness. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 
pe 


Soil name and Playgrounds Paths and trails 


1 
1 
1 
map symbol i 
1 
t 


1 1 
1 1 
1 1 
1 1 
1 Џ 
+ і 
1 Џ 
---------р------------- SS д 

, 

1 

1 


peres slowly. 


—  — нан 
1 ' t 
i | i 
162В------- €—ÁÀ— керек |Slight--------------- iSlight--------------- iModerate: iSlight. 
Downs \ i | slope. i 
1 1 Н 1 
1 П 1 ' 
163В--------------<--- iSlight--------------- iSlight--------------- iModerate: iSlight. 
Fayette i і | slope. і 
у H Н 1 
1 1 1 t 
163С2----------------- iSlight--------------- iSlight--------------- iSevere: iSlight. 
Fayette і і | slope. і 
1 1 1 1 
1 1 £ р 
1712-с--злезссзсвсасвс iSevere: iSevere: } Зеуеге; | Зеуеге: 
Wabash floods, | wetness, | too clayey, | wetness, 
wetness, | too clayey. } wetness, } too clayey. 
percs slowly. і | peres slowly. i 
' 1 1 
' 1 1 
113-------- ----------- | Зеуеге: iModerate: iSevere: iModerate: 
Hoopeston wetness. | wetness. 1 wetness. | wetness. 
1 1 1 
(4 1 t 
115-езгез-етекесісенес ISlight------------ ISlight----------- iSlight------ ------- Slight. 
Dickinson i р i 
1 i i 
1 1 1 
175В------------------ Slight------------ iSlight----------- iModerate: iSlight. 
Dickinson | і | slope. i 
H 1 1 
1 І 1 
177-------------- -----|iSlight------------ iSlight----------- iSlight-----~------- iSlight. 
Saude d і і 
і і і 
119С-------- ----------!Моаегаее: ISlight------ --------- | Зеуеге: iSlight. 
Gara peres slowly. i } slope. і 
1 1 H 
П 1 1 
ЦАР ри ренин ms кана Moderate: iModerate iModerate: iSlight. 
Keomah wetness, | wetness. | wetness, i 
peres slowly. і | peres slowly. I 
% 1 1 
1 1 1 
180В------------------ Moderate: iModerate iModerate: iSlight. 
Keomah wetness, | wetness. ! slope, і 
peres slowly. і | wetness, i 
і | peres slowly. | 
V 1 1 
1 і І 
208------------------- \Severe: |Slight----------- iSlight------------- iSlight. 
Landes | floods. | i | 
1 1 H ji 
1 1 1 ۴ 
211------------------- iSevere: iSevere: | Зеуеге: iModerate: 
Edina | percs slowly, i wetness. і peres slowly, | wetness. 
| wetness. i | wetness. | 
1 1 1 1 
1 ' I 1 
220------------------- iSevere: ISlight--------------- iModerate: iSlight. 
Nodaway i floods. i | floods. i 
1 1 1 1 
1 1 1 1 
2220, 22202----------- Severe: j Severe: iSevere: iSevere: 
Clarinda peres slowly, | wetness. | slope, i wetness 
wetness. | | wetness, | 
| | percs slowly. | 
V ' l 
PE E EE) iSevere: iModerate: iSevere: iModerate: 
Rinda wetness, | wetness. i slope, | wetness. 
percs slowly. і і wetness, і 
| i peres slowly. і 
1 1 i 
1 1 1 
223D2----------------- iSevere: iModerate: iSevere: iModerate: 
Rinda wetness, i Slope, i slope, | wetness. 
peres slowly. | wetness. | wetness, i 
1 1 1 
| | | 
1 I 1 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


—— pe a s am! 


t 1 i | 
Soil name and i Camp areas | Picnic areas ! Playgrounds | Paths and trails 
map symbol ! ! i } 
£ 1 i 
— -— Ке 
M 1 Н у 
1 1 1 Џ 
226------------------- iModerate: iModerate: iModerate: iModerate: 
Lawler } wetness. | wetness. i wetness. { wetness. 
1 1 1 1 
1 l 1 1 
260------------------- | Зеуеге: | Зеуеге: | Зеуеге: iSevere: 
Beckwith i wetness. | wetness. | wetness. i wetness. 
! } і і 
263------------------- iSevere: | Зеуеге: | Зеуеге: iSevere: 
Okaw | floods, | wetness. | wetness, | wetness. 
i wetness, i | percs slowly. ! 
і peres slowly. | i | 
1 1 Н 
1 1 1 р 
291---------- --------- | Зеуеге: iModerate: iSevere: Moderate: 
Atterberry | wetness. | wetness. | wetness. | wetness. 
1 у 1 1 
І 1 1 H 
315*. | і ! ! 
Alluvial land | і і і 
і і і і 
3548, i і і і 
Marsh i i i і 
і і і і 
362, 363-------- ------ | Severe: | Зеуеге: | Зеуеге: iSevere: 
Haig | wetness, | wetness. { wetness, | wetness. 
{ peres slowly. i i peres slowly. і 
1 1 1 1 
1 1 ' 1 
1364, 364B------------- iSevere: | Moderate: | Зеуеге: iModerate: 
Grundy | wetness, | wetness, | wetness. | wetness. 
1 1 1 1 
1 l I 4 
380------------------- Moderate: IModerate: iModerate: iSlight. 
Mahaska i wetness, i wetness. | slope, 4 
| peres slowly. | | wetness. i 
1 1 1 1 
1 1 1 1 
цацроч: i | | і 
Lindley-------------- iModerate: iModerate: iSevere Slight. 
i slope, | slope. | Slope. i 
| peres slowly. | ! i 
т 1 1 у 
һ L 1 1 
Keswick-------------- iSevere: Moderate: iSevere: iModerate: 
і wetness. i wetness, | slope, | wetness. 
i i slope. | wetness. i 
Н 1 1 H 
1 1 1 1 
52403%; i i ! i 
Lindley------- -------і|Мойегабе: |Модегабе: iSevere: iModerate: 
| slope, i slope, | slope i too clayey. 
} peres slowly. | too clayey. i еј 
Н 1 H 1 
1 1 1 1 
Keswick--------- ~----jSevere: iModerate: iSevere: iModerate: 
| wetness. | wetness, i slope, | wetness. 
} | slope. | wetness. i 
H і ' 1 
1 1 1 1 
425С2----------------- iSevere: (Moderate: | Зеуеге: іМодегабе: 
Keswick | wetness, { wetness. | slope, | wetness. 
i i | wetness. i 
i і і і 
42502, 425р3#--------- | Зеуеге: iModerate: iSevere: iModerate: 
Keswick | wetness. | wetness, | slope, | wetness. 
! | slope. | wetness. і 
1 1 1 Н 
1 1 i 1 
452С2----------------- iSevere: |Модегађе: iSevere: iModerate: 
Lineville V wetness, | wetness. i slope. | wetness. 
| peres slowly. ! ! i 
І 1 1 П 
1 t I 1 
453----- -------------- iSevere: iSevere: iSevere: | Зеуеге: 
Tuskeego i wetness, | wetness. | wetness, | wetness. 
1 peres slowly, ! | peres slowly. i 
| floods. } | i 
! і і 1 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


ECCE трт qM Г MINH RISE zd ài 
Soil name and i Camp areas | Picnic areas i Playgrounds { Paths and trails 
map symbol ! ! i р 
1 і 1 1 
— ا‎ s — и 
! i ! ! 
4780%: ! i | 
Nordness------------- iSevere: іЗеуеге: \ Зеуеге: | Зеуеге 
| Slope, | slope. і Slope, i slope. 
| depth to rock. | | depth to rock. і 
1 1 H 1 
Я; 1 I ' 
Rock outerop. i i | | 
1 1 1 1 
1 1 1 1 
ц84-------------- -----|Зеуеге: iModerate: iSevere: iModerate: 
Lawson i floods, | wetness. } wetness. | wetness. 
| wetness. | | ! 
i i і і 
485-------------- -----|Зеуеге: iModerate: iSevere: iModerate: 
Spillville | floods. | floods. i floods. | floods. 
H 1 1 1 
\ 1 І t 
499D2----------------- iSevere: іМодегабе: іЗемеге: iSlight. 
Nordness i depth to rock. | slope. 1 slope, | 
| ! { depth to rock. | 
1 1 
I 1 ії 1 
Ц99Е-------------- ----iSevere: iSevere: | Зеуеге: iModerate: 
Nordness { slope, | slope. | slope, | slope. 
і depth to rock. | | depth to rock, | 
1 1 1 H 
р 1 1 1 
520------- ----=-------15еуеге: iSevere: iSevere: iModerate: 
Coppock | floods, i wetness. i wetness, i wetness, 
| wetness. і | floods. | floods. 
H 1 1 1 
' 1 і 1 
58T-------------- ----- Severe: i Severe: |} Зеуеге: iModerate: 
Chequest | wetness, | wetness. | wetness, | wetness, 
i floods. i | floods. i too clayey, 
і і | | floods. 
і і і і 
594С2----------------- iModerate: iSlight------ ------- --іЗеуеге: iSlight. 
Galland { peros slowly. i } slope. ! 
1 4 1 H 
1 ' f 1 
59402----------------- iModerate: iModerate: i Severe: iSlight. 
Galland | slope, | slope. } slope. і 
| percs slowly. і і і 
і і і і 
594D3*---------------- iModerate: iModerate: iSevere: iModerate: 
Galland i slope, | slope, | slope. | too clayey. 
| peres slowly. і too clayey. | 1 
1 1 1 | 
1 1 р 1 
594Е2----------------- iSevere: i Severe: | Severe: | Moderate: 
Galland | slope. | slope. | slope. i slope. 
+ 1 і 1 
1 1 ђ 1 
6817------------------- iISlight--------- ------ iSlight--------------- iModerate: iSlight. 
Watkins | | | slope. | 
! і і і 
688------------------- | Зеуеге: iModerate: iModerate: iSlight. 
Koszta i floods. | wetness. | wetness, | 
| ! | floods. | 
i i i і 
720------------------- iSevere: \Severe: iSevere: iSevere: 
Racoon i wetness, i wetness. | wetness. | wetness. 
| floods. ! ! i 
і і і і 
7308%; і і і і 
Nodaway------ -------- іЗемеге: iSlight--------------- |Модегабе: iSlight. 
| floods. i | floods. | 
i 1 1 H 
1 1 I i 
Cantril-------------- iSlight---------- ----- | Moderate: iModerate: iSlight. 
! | wetness. { slope, | 
! i | wetness. | 
i i і і 
763D2*: i i i i 
Fayette----- ------ ~--iModerate: iModerate: iSevere: iSlight. 
| slope. | slope. | slope. i 
1 1 % 1 
1 1 1 1 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Paths and trails 


map symbol 


Camp areas 


peres slowly. 


peres slowly. 


1 1 V 1 
1 1 П 1 
р у 1 1 
76302%; і і і і 
Exette---------------|Moderate: iModerate: iSevere: iSlight. 
| slope. | slope. | slope. і 
1 1 | 1 
1 i 1 1 
792C2---------- ------- Moderate: iModerate: iSeveret iSlight. 
Armstrong | wetness, i wetness. | slope. } 
| percs slowly. | ! | 
1 1 І 1 
' I 1 | 
79202------ ------- ---- Moderate: iModerate: iSevere: iSlight. 
Armstrong 1 slope, i slope, i Slope. i 
i wetness, | wetness. | | 
| peres slowly. | i і 
1 1 1 у 
1 1 1 1 
193-------------------|Slight-------------- iSlight---------------jSlight------------ iSlight. 
Bertrand ! i i і 
i ! i i 
793В-------------- ----iSlight--------------- iSlight----- ----------|Мойега%е: iSlight. 
Bertrand і і ! slope. H 
H 
1 1 1 ' 
793С2----------------- iSlight---------------jSlight--------------- iSevere: iS1light. 
Bertrand і і | slope. | 
| H Н 1 
| 1 1 1 
795C2------------- =--- Severe: iModerate: iSevere: iModerate: 
Ashgrove і percs slowly, | wetness. | slope, | wetness. 
| wetness, i | wetness, ! 
р | | peres slowly. і 
1 1 1 1 
1 ' 1 1 
795С3%----------------!Зеуеге: iModerate: tSevere: iModerate: 
Ashgrove | peres slowly, | wetness, i slope, | wetness, 
| wetness. | too clayey. і wetness, | too clayey. 
і і | peres slowly. 1 
1 1 ' 1 
1 1 1 V 
T95D2----------------- Severe: iModerate: iSevere: iModerate: 
Ashgrove і peres slowly, | slope, { Slope, i wetness. 
| wetness. | wetness. i wetness, і 
| | | peres slowly. | 
1 | 1 { 
i ї 1 1 
79503 #------------- ---|Severe: iModerate: iSevere: iModerate: 
Ashgrove i percs slowly, { slope, | Slope, | wetness, 
| wetness. | wetness, | wetness, | too clayey. 
| ‚ | too clayey. | peres slowly. | 
4 ' 1 } 
П ' l ' 
820---------2-----.-----iSevere: iModerate: isevere: iModerate: 
Dockery | floods, | wetness. i wetness. | wetness. 
| wetness. ! | i 
i i i і 
832В--------- --------- | Модегафе: iModerate: (Moderate: 1311606. 
Weller i wetness, i wetness. | slope, і 
| peres slowly. i | wetness. | 
1 i 1 1 
1 1 ' 1 
832С2----------------- iModerate: iModerate: iSevere: iSlight. 
Weller | wetness, | wetness. | slope. i 
| peres slowly. i і і 
й 1 1 H 
+ I I ' 
880В------------------ iModerate: iSlight------------- --iModerate: jSlight. 
Clinton | peres slowly. ! | slope, { 
! i | регсв slowly. | 
і 1 1 i 
1 1 і 
880С2-------------- ---|Moderate: iSlight------ ---------|5еуеге: iSlight. 
Clinton | регсз slowly. ! | slope. | 
у 1 1 1 
1 I 1 1 
950, 9508, 95002------ | Зеуеге: iSevere: Severe: | Зеуеге: 
Niota wetness, i wetness, { wetness, ¦ wetness. 
L 1 1 
! | | 
1 1 1 


See footnote at end 


of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


1 

i Picnic areas 
map symbol і 

1 

1 


Camp areas 


Alluvial land 


— MI MO 
1 ' 1 1 
i i i і 
952------------------- iSevere: iModerate: iSevere: iModerate: 
Denrock | peres slowly, | wetness, | peres slowly, | wetness. 
i floods, i | wetness. i 
| wetness. i i i 
! ! | | 
977------------------- iSlight--------------- iSlight--------------- iSlight--------------- iSlight. 
Richwood ! i ! i 
i i | і 
978------------------- iSevere: iSlight--------------- iModerate: iSlight. 
Festina | floods. i | slope. | 
1 H 1 
1 1 t i 
993D2*: і і і і 
Armstrong------------ iModerate: iModerate: Severe: iSlight. 
| slope, | slope, | slope. i 
| wetness, | wetness. i і 
і peres slowly. } i i 
H 1 H П 
' I ' 1 
бага----------- ------ iModerate: | Moderate: | Зеуеге: 1511886. 
| peres slowly, | slope. i slope. | 
i slope. і і і 
і і і і 
1057----------------- -|Severe: | Зеуеге: i Severe: | Severe: 
Rushville | wetness, i wetness. i wetness. | wetness. 
| peres slowly. i i ! 
H | 1 1 
1 I 1 ' 
1130------------------ iSevere: i Severe: i Severe: | Зеуеге; 
Belinda | wetness, | wetness. } wetness, | wetness. 
} peres slowly. i } peres slowly. i 
H H 1 H 
1 1 1 ' 
1131В----------------- iModerate: iModerate: (Moderate: iSlight. 
Pershing i wetness, 1 wetness. | slope, i 
i peres slowly. i | wetness, i 
| i | percs slowly. { 
1 1 1 H 
I 1 5 ' 
1180------------------ iModerate: | Модегафе: iModerate: iSlight. 
Keomah | wetness, | wetness. | wetness, 1 
| peres slowly. | | peres slowly. | 
1 1 1 
1 1 1 t 
1180B----------------- iModerate: iModerate: iModerate: iSlight. 
Keomah | wetness, 1 wetness. | slope, | 
| peres slowly. ! | wetness, i 
i i | peres slowly. i 
1 H I 1 
1 1 1 4 
1181------------------ iModerate: iModerate: |Модегађе: iSlight. 
Keomah | wetness, 1 wetness. | peres slowly i 
| peres slowly. i | wetness. | 
i i і і 
1220------------------ iSevere: iModerate: iSevere: iModerate: 
Nodaway | floods. | floods. | floods. | floods. 
і і і і 
1260------------------ iSevere: iSevere: | Зеуеге: iSevere: 
Beckwith wetness, i wetness. i wetness. i wetness. 
H H 1 
| | | 
i i ! 
! i i 


' 
1 
1316“, | 
! 
| 


* Зее map unit description for the composition and behavior of the map unit. 
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TABLE 12.--WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates that the 


[See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not rated] 


or-- 


ta 


t 


ShallowiOpenland|Woodland|Wetland 


al as hal 
LER 


й ТРобеп 


elements 


ta 
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Soil name and 


————— T 
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IGrasses 
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' 
1 
n 
1 
1 
1 
[ 
1 
1 
n 
1 
1 
1 
1 
' 
1 
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map symbol 


iwildlife|wildlifejwildlife 


water 


trees 


and 


crops 
1 
1 
1 
H 
1 
Good {Fair 
і 
1 
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See footnote at end of table. 
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* See map unit description for the composition and behavior of the map unit. 
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


Absence of an 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" apply only to the surface layer. 


entry indicates that data were not available or were not estimated] 


[The symbol < means less than; > means more than. 
profile. 


! А 
= | 
ә 
Ба) і 
= см 
Oa з} 
оо! 
mcd ni = ~ = с t- o © ә N © `D хо © © ә ә N 
=U ч 
о 
E. 
Ф 
| 
! 
L| = 1 І 
~ и иу n и кај n са 1 чу n = in us из 1 ! Ту] 
wn ! 
си 
ok 
AO 
Реј Lome س م اا‎ ne سام‎ ee سات‎ oe ee کے سات ساس‎ en اا ات‎ nn nn en Р P а سا سا‎ on rn ЕЕ ee en nee 
oo 
to 
іше 
DO Mm AMM ке AMM мм MMM мам сес NN AN NN AMM Shh Бог вс г 
м ANN maa Mas се MIT MM тч ммм me MM соса MM MFT MMM mmi mmi mr 
- . . . ` - ` . - ` ' - 1 . >» 
| оо ооо ооо оо ооо OO ооо ооо OO OO оо оо ооо ooo oo oo oo 
! — 
Y ЖЕК Ж Pte tt ttt vr кру to or pt uu ал айла 031213 _« ва 9171 ан" 
= тү TITY тїт 11 1: 9 19 lil 11:11 тү тї TY dr о itt аға 414011 
= FE ЖЖ TAE 1: tt fe EEE ETE ort 91 bb па па он ва FLEE 81 ап и 
Фе ti тїї ttt i FIT be күү pre vt кү тї tb TIT Yl li cr па HI 
zc «а l l а pte tt Prete lil pet li pet Uto opr tr tte 1110111 01090 l! 
Ned propre pee TF тї UL TTT түү [т be 44 тү li тїт 111 а ва үтү 
12 tt Фф ! ' а o o то хо 1 1 11 тш oo іш Фоо 100 iol тот rt 
мос 14 222 t ' 14 ppv із wtp т І а т» pe іс рр» 122 tp 131 1 
co rt сас Н 1 tt в“ т та сло ' ' ' t to Фа та оба тос 101 тот ' 
> ' 1 £o toL ' 1 а £ ы ро о nb ' ' £ то Lt бо шка pos „и! pat vt 
з O са ooo ccc 1 Ф Ф іш oco 0 Ц ' 1 іш Фо 19 Фоо ' оф гот гот ' 1 
< а ыы DUD =й b0 == ч о = о wv = = zz = то во очо вто Zo! =! == 
[72] і мі ооо Кај kal oo о о оо оно о о оо оо oo oo ооо ооо оо1 oot oo 
| = о === = = du = = „= ==w= - l 4 > == Ax === == аж! Het ل‎ 
c 
о mm MEW omm MN MOM NM олт O00 MM ос оо оо ойға ош WO шо min 
rd a а а o . 8 ot ` >» + . o .2. ПСИ s> a . . . 4. . ... . . + ... . . . . 
= | mm МО МО мое FO оо OW мое ооо ка ос ос- OF дас ооо OOF ода EI 
oo fal ty pbb ttt f 1 08 099 gp 111 ви» $1 Cy ВС ВЕ а а а ji Ú 
no W~ OKO ООО тт О-о KK INNO сое Or шо ше ште OTK Orr о-а оті юс 
Ф . аз . . . " - 
t шо ANAN мюо WM NNW ОО жап Scr AO шо FO TO FO NNN ANO WN iun сəл 
o то тј MOO ат от BO TON FEM ND OO WO со того моо NO мо то 
= > ма мам NNN те NNN mr NNN --- сое mr mr == NNN NNN NN eO чо 
о ~ pic . а ая xs ® а ... e ж ж = ж» ж ... . . . ae + .. 
хоч оо ооо осо OO ооо оо ооо ооо OO оо OO oo осе соо соз осі oo 
чо ом тї 3 3 peer be eet та pre tre 23010 11 па 11 EOF bet c: а 20 (t ва 
за 5 а је га о cor = OD ою Ооо г est сео tL c ow on an won сч со со охо о ома ома ом 
| хан! Ne (ее бесе о бек ee (1-0) === =о = -- mp (тег (ек сме че -о 
> m * 8 э `. . е + ... ore . . s oe .. . >» . 4. * . е eo . е . œ ... . о 
= о OO ооо ооо OO ооо OO осо ооо OO OO OO оо ооо ooo oo oo oo 
> 
> 
= 
a oo ooo ovo o ooo oo и ~ ооо Oo оо со оюю осо oo oo 
Ead © Кеј aM « e s s оо . . . ` ... oS 
a OO ама лоо юа NNA хм о.о NNO AN со со TIS “со CON NONI ane NN 
с за tbe ао be «па 1 тор tthe we 11 тїт @F t prep ко 
o Si NN WOO ома OO woo فف‎ Qvo ооо oo on са ea өсе ооо oot ожа оо 
= ... о о . 9... . na" . 
~ са соо сос Né осоо бо $t us ода oo оо со за ооо осо оо оо охо 
Ф о 
- | 
= | со ото mo оо Ото FO MND == о о тај -N те (Ооо моо NOW МОГ o 
> mo сло = NO Qo -— мо шо = мо rao =. — — > х- aw — =r O KON ос FTO 
a cl кї 0130 тїї tt 118 ктү ELTE pte Бє tt te кє НА а ESE ESE ап за FS 
Ф і ОК OOM ото об OOM ол OMN ото OF ото or or омо AND OND OND от 
a Бај -m со с ~m = —an == - - - чо cc то то 
| 1 1 1 І t 1 1 І 1 , 1 t 1 1 1 1 І 
! І 1 ' ' ' ' ' 1 J 1 , i 1 ( ' ' 
c і ї t 1 1 1 1 t 1 1 1 ' ' N ' ' ' 
c 1 1 ' 1 ' ' ' ' 1 ' ' ' ' a ' ' ' 
се ' ' ' 1 t 1 1 у І Ц 1 О 1 о 1 ' t 
о 1 1 [ ' ' ' ' ' 1 ' ' ' ' со ' ' ' 
o2 П t ' 1 ' ' ' ' ' ' П Ц ' ' 1 ' 
ЕЕ ! ' Џ 1 ! 1 то e Џ ' ' ' 1 = 1 1 1 
om ' ' сч 1 1 I Ка) [25] ж 1 ' с t N 1 I 1 
en [ [ o 1 [ ta ta со aa rx tm De ' ог ig E 10 
Џ ы eo mao .. са -ч 1. i mo to пФ оф 1 оо го го 10 
са 1 Ф мо => 10 On ' > о о 0 = ta = іс со > pp роз ) 0 
= с . о т 2 = sx in го іс “ХА = го жо “© 1 = гс ts ж = 
О Е. ж c [^] od o то c то NS -Q че mo ac (> ‚чч 1 м aw 
n mo Ф OL “а. Ф ~ ts ао ж д ша ше ща 1 4 maa aa Od ms 
mo > Ma -n “> ао гк сос то що т Ма хо oo то чо СО 
1 і - e = и т кај ın © хо ә хо ~ со со со - 


See footnote at end of table. 


SOIL SURVEY 


178 


TABLE 134.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


> 

> 

з 

са 
Uns 
соо 
AeA hu с t- © © © = m са ın мо мо m 
=U ой 

o 

- 

° 

= = са 
= чу = 1 1 n т Ed ' = us в Пу] 
Ту] ın = 
со 
он 
no 
таэһ---һ.----------.......-....--....------.--------------.------------------------------------------------------------------------------ 
оо 
ks 
о rU com OO mm DOM NNN (Qmm r-t-t- oO MO DOM ооо сосо 
м су mem NTT NN ~r NN~ MMM mora mom AN NN ANH NNS AN 
. . . . . ... ` . . 
о ooo ооо оо оо ооо ооо ооо ооо OO со ооо ооо ooo 
г: па а а ка 093910 а а» 31 lll jl l 5 bj 1! 
a езі: 1 1 а TEER TET FTP LE TT q ҺЕ 4 
a о Ісі l $13 9 910 931510 11 о 91 о рк lj I! 
von D FFT REFE ET ОТЕ Е tt ро рої +! а: р 
zou ! па 930 11: 399190 2111 1I а а «а = ll ll 11 
Qed іа: 11: pet tbh pet ott be 0090 0130 ва 
> [ It oo) 1o! too tow +t а бап тя oo 
ёс П т рға 1201 122 122 а а тт то ++ 
= Ф ' Vg ос сб! (ео toco tt ' ud IJ"! — с g 
> ! It K£ | rst pas іше 11 ПЕ ' 1 ml LL 
- о x ot офа I O f too too cc ра 111 IIi» оо 
са о хох ото = = = = G g хот 50 50 == === = = x. оо 
оз rt oo ooo ооо ооо ооо Ad oo ооо ооо oo 
= Ad = = 2 =. == => mcm oo б КЕ) a> == 

= 

о кошо Woo ооо mm mi mmm ooo mow mou mo шоо NNN mou ono MAN emm 
aed . . . ee wow os ^ .. . . .Г. 
> | uiuo ooo ФО ым мю ымы ooo мод MOG ым ды SOS NOS wor rine e 
oo inl ттр lí bo КЕТ EE bt 111: 1110811 EEL tt ti 206209 0 opr ELG үү ' 
тоа хо шок е суя от m e ere = иу “чуо clum охо со coo ост ого ree _ <= 

Ф e.. . .. . . 

t тата sin STM мо Win OOO Wain лш nen. inn чай шшш ююю WINS CN юю 
° чао Too шо MO ме NAM mmm MOO (QOO FN Фо шмот NNO NOD тоо оо 
a > NNN COO Ope Su fu bak ani вто ев пне ALNIN мам — = = --о Neo ме NNN = с) 
о + p ic аа 2... ose жя 2 © а ж ж ж же “койо сне в 
хо оооо ooo 999 99 $$ ооо 599 ooo ooo оо со ooo ooo ooo ooo oo 
=> о р 1 а: 0 pag ! тїз 311011041 кїї CoG Cbe LUL 11 
aaa! мою Noo Qi ob = ба ош "T = сос осо (мо AN NON ONN ооо моо ОД 
O x An] ма-- Nr мос = че – о сео ere Nee Noe чо -о – доо мето Nee Nm -o 
> < .. . . М а ... НИ ... ` . . 
< o оооо ooo ooo oo oo OO ооо ооо ооо OO OO ооо ooo ooo ooo oo 
> 
> 
= о 
a оо о Oc омо wo o оо ооо ооо ooo о. o oo ооо ooo o 
EST £. * “о . o ۰ «с .... хо O о oo o 
2 ооо WOO моо оо ON NNN NOO ONN NAN оо oN ONN NOD NOD моо ма 
% i el 1114 rii б PP) ап а tat tb « а та гі кїз ttn et was te 
2 E wood won oon NN oo ooo омо ооо ооо со оо ооо дол юма ONAN oo 

м «мо "Oe Ie . мм . - > >. о oe >» . 8... . » 
ы оо E оде оло ос aw оо oon NOG ово се doo оо O00 ooo оо 
o e 
в. 
= aro то обо со Оо AND AMO MOD NGO оо до -оо AMO оо оо NO 
ә umemo = уо = о MO мо “TO то то K MO NO MO MIND = оло Ето AMO Nm 
о. sl 11: 51 wus 111 or 114 І:: о кра. bee btu tr tre wore ПИР) 11 "4 
Ф | onon oren ооо о- OO обе OF DB ого ошо OO O0 о-о OFM око ото ом 
a -m ш = ا‎ «m с TUAE == *= = = са с са mın се = m сч 

1 1 і 1 t i 1 ! ' 1 ' ! 1 1 1 ' 

' ' ' L 1 1 1 1 ' ' ' ' ' ' ' ' 
= 1 [ ' ' t 1 ' ' ' ' ' ' ' ' ' 
= ' ' ' ' ' 1 1 t 1 1 ' І т ' ' ' 
б.ч 1 1 ! ' 1 1 1 1 ! І 1 ' ' ! 1 1 

о ' ' “1 ' 1 1 1 t ' ' ' ' ' ' ' ' 
шо 1 с ма ' 1 ' 1 ' с ' ' ' ' ' ' ' 
ЕЕ ' e о: ' t 1 1 1 о 1 ^c іс ! ' 1 1 
Gom ' — ей са у 1 ' 1 ' m 1 го mo ' ' са 1 
cn ро тв ej s t ' is 1 ' O0 1 то ina ' ' ° ' 

iv тоні = 10 1 то 1c 1 1 тою ' ta ms ' о с ра 
ча о, іс с че f ' دږ‎ ' < то го > 19 о -- го ' — | го 
AD р “0 Od то pe а ж т ts -Ф гс га x ' с E о 
ОЕ Ir ms On Ф ре 1 с рю O3 mx а > а го о кз ot о is 
N oo = С со = mo oco мо то мо та ош mo сн са aa ow со u 

ma ma. “- mo FN wz ша да м ~z кт ma ко го сом o. 

I - - - - - = - - - - س‎ - — - - с 


See footnote at end of table. 


179 


group 


Wind 
erodibility 


rosion 
factors 


| 
1 
1 
' 
i 
I 
1 
1 


Shrink-swell 
potential 
ІНіңһ---------- 
IModerate------ 
iHigh---------- 
oderate------ 
oderate------ 
ои----------- 
QW------2-22-2-- 
OW-----22----2- 


iModerate----- 
iVery high---- 


6.5 
6.5 


Soil 
ігеасбіоп 


.1-7.3 |Модегабе------ 


.1-7.3 
.6-7.3 
.6-7.3 


.1-6. 
1- 


0 
0. 
0 


water 
.18- 


iAvailable| 
0.11- 


' 

10.22-0. 
! 

1 
10.20-0.2 


і 
1 
ї 


0 


2 


0.6-2.0 
«0.06 
0.06-0.2 


0.6- 


TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
Permeability 


Soil name and 
map symbol 
222C2------ 
Clarinda 
223D2------ 


Nodaway 
Rinda 


LEE COUNTY, IOWA 
Edina 


226-------------- 


211-------------- 
220-------------- 


222C, 
223C, 


из са 


!IHigh---------- 


ILoWw----------- 


4 
2 


oderate------ 
oderate------ 
oderate------ 


oderate------ 
igh---------- 


Moderate------ 


iModerate------ 
lHigh---------- 
iHigh----- 


|High---------- 


Н 
1 


M 
H 
M 
M 
M 


n 
L 
1 
І 
H 
1 
H 
1 
n 
t 
i 
i 
1 
n 
1 
} 
n 
1 


LV y O мо wore 


квота +m ша 


Beckwith 


e 
Okaw 


See footnote at end of table. 


Alluvial land 

Lindley--------- 
Lindley--------- 
Keswick--------- 


Atterberry 
354%, 

Marsh 

Mahaska 


Haig 
Keswick--------- 


291-------------- 
315%. 

362, 363--------- 
364, 3688-------- 
Grundy 
380-------------- 
422%; 

4524D3*; 


SOIL SURVEY 


TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


180 


erodibility 
rou 


rosion 


T 
£ 
я © о © t- мо мо мо © t- t- © t- t- © t- ж © 
N 
| ! m N w т о их wm са ш us e ю м w 
са 

n 
L 
o 
2 jo 
o 
& 

с КЕ снг NAN са са | coco со mm 4 cuer сост ст AMM Nm mm г- су СЧ mmm 

MMM mmm MMMM mmm ==! се с aot салаға ма мос marr mr ях m mm mmm 

. . . . o 1 * et . LI + . > 
босо ooo осоо ооо oo oo o oo оооо oo ооо ooo oo oo o oo ooo 
!"!ILI II! «па woe бап tro rrp а пп а И. гі prt 310 а т та pro 

4 тїт outro outer our tit а а IEE пп га te tet pert tr lI! I 11 1. 
= repo TET ап с» TEF гу II ТТТ rg g gd FF pret tert Жї кү „коа rit 
VHA "а 0 09 «о «а а а vee та та 1 Prop рр ti! pet FE wt moe оа 
тош ж ку ап бо» pas rit та Ж ое па ірі кїр oft Et „коа tie 
ort бла f ll ва «а» а а баз та а таз  ! па ts ізі па «а at obo poe 
to O Ф org ooo t Oo f ww ttt .. vo каз ovo ЦИ] vol Фоо ow ФІ ° (> tow 
мя PIP PIP popi DIO tig 011 2 Pit 222220432 ou 251! оры ор ва > E 122 
£o Gle ога сот! ота tid it c па ообо а хот оо GH qc! с го 1.90 
تد‎ BIL се LLLI CIAL tit а ы тат шыны а 55 1 ықы Geo ot L [ЕУ tow 
хо осФ oco oooc ФСФ to 1 "4 Ф ict 90000 cc o0! voo Фо oc o го 100 
са 5 uUo 70 шо 70:90:20 vou зы! == бој чш! ооо ьо об доз — ото о 60 т жо хос 
n O O оно OO O-d Om O Оч 1 oo o оч! OOOO Каа) ооо ооо оо оч o oo ooo 

ти === = =: = = === - ша “а = = ша = == = шш EG = = = == == = Az „>> 

= 

о ооо ооо Noom mon са са соо m mm mmoo ino тою маша mm min m unu mou, 
rcd E . . . .. . eos ... . . . . 

р | ооо ооо OOO row ет ~ ~ m~i Sewon ww мою ООО һм ка г юю оо 
oo tof | 3 tba тала toe E N а а Із: 11110131 іг: 114101104! па k h 4 
из INI мм --оо сту ww} = = о охо стом OH о== oro ое сш то er сс 

Ф . рај = жж ж» ж я & - * á . > .... .. ... ` . .. ... 

~ === FFF suu ANN оо оо цо uso ошо = pN Wine шшш win we о unu uar un 
Ф «оо соо Orer MEH ош =G = eu N-o Of oam AHO FH +O m ovo чоо 
тоз TIT TTT NNN мот се NN N че NANA се м сче- је се о -- aaa 
Юнг] . ... .. .... .. ... ... .. 2 . ... = w w 
соч 599 oso оббо ово oo! oo o oo 9000 oo ооо ooo oo oo o oo ooo 
=> о Џ bod l р f E 45 1 ' каа 11 гт ut pee ФІ I ' tt tt 
~ со cic т-д alid оккт стю осма NO о осма Oc otto сол сто Олт OM Wo о tu O co co 
сз сјај erre rere -rrer же کے‎ че сз ON - a erer тот We am dm New се се с = Nee 
> EJ + - ` . . "n . + - . 4. . 
< о ооо ooo oooo ooo oo o oo оооо oo ооо ооо oo oo o oo ooo 
> 
ә 
Ка! 

ч ооо ooo оос о О on oo o ом оооо жж ооо ooo оо же o oo ooo 
я ГА > РЕ . -0 ... .. . `. оао ... eee . "m ... 
а NNO NNO NOOO чоо осі ма с NOI NNN cu оо мом» с ain aw со e оғ оу NN оу 
«e tog pod 1! 11: • 1 1 Ц tet T 11. 1:11 ' 1 re tus I t .! 1 ЦА) Vg 
Ф ес WOON осоо WOW оо | wo ж wot WOO ма wood ооо охо о о ос! wow 
Е ос. * ov YO O ` > . о ` . Qe oe о LI LI . о 
£ о оо. © © oo o о. оосо ро O ‘N ooo oo o. o oo ooo 
Ф о о о © о © o 
- И 
< NRO ооо ст=тео ooo соо со o сою woo го OO “ОО DO шо о zo ооо 
2 (Мо “NO кеш тато “са со ж ско ANNO єю Aro као тло WO © тж = мо 
о. zi каа 111. та та коа ба! Ut ' ' тти ' | ous ря 1 ' 1 1 ' 1! oie 
Ф OND OND отат ooo ото ос o ото осоо On осо o-o ос OF o от ошо 
а -N -u -mt “= == N -- аш - = -xa - с = м 
І ' ' ' Ц Џ 1 Џ 1 ' ' ' ' ' ' ' ' 
' ' ' ' 1 ' ' ' ' ' t 1 1 ' ' 1 ' 
о ' ' ' 1 ' ' ' ' 1 ' ' ' ' ' ' ' ' 
c [ ' ' ' ' . 1 ' П 1 1 e 1 Д t ' Ë ' 
Фе 1 ' ' ' ' a 1 [ П | т -ш ' ' ' ' 1 ' 

° e ' Д 1 1 о t | 1 | ' Мозг ' ' ' ' ' ' 
оо a ' ' 1 1 ы ї іш с. П 1 ао ' ' ' ' ' ' 
ЕЕ us ' to 1 1 о t іы с [ Ц aun : 1 ' ' ' t 
Gm сч ' реч fo n ә 1 іа са ' to о c ' ' ' Џ Џ 1 
со том tx ta гы т = ' а та í tum м се го ' ' > n Ф 

o ро ПЕЕ го Ф о іс > Ф 1o to жос ря ра є а =ч ... 
пе | Tn # ' > го “с го ч -= го t3 “сөн . ро то Өз u ж р 
ow сох mx су Ф гм ж о ~ а ta as та ес Nad гм ta ТО жо > хо 
ов on an otc го ос o ix tet а“ га тш оло ЦЕ "а то mo = а > 
2 wo ш а N ч m5 со о та ша со оо сс тос ~ o со oco Oo w өл т 
оғ“ чм wo WE с-ш = сол Оо мы («o OU ain ex cx ош mz o SO Bn 

І = т = = = = т = Нај n n Кеј © ~ t- ~ 


See footnote at end of table. 


181 


LEE COUNTY, IOWA 


TABLE 14,--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


roup 


Wind 
erodibility 


і 
1 
ї 
n 
1 
1 
1 
П 
4 
у 
Ц 
li 
1 
n 
' 
1 
1 
і 
t 
1 
' 
' 
1 
' 
i 
' 
1 
1 
1 
1 
1 
n 
4 
1 
' 
1 
I 
' 
1 
1 
1 
1 
Ц 
П 
р 
1 
' 
1 
' 
1 
і 
1 
1 
і 
1 
1 
' 
' 
t 
1 
1 
1 
1 
i 
1 
| 
1 
I 
1 
1 
1 
T 
1 
1 
1 
1 
i 
1 
і 
І 
1 
1 
р 
' 
1 
| 
1 
і 
1 
і 
1 
і 
Ц 
і 
і 
i 
' 
1 
1 
| 
І 
1 
1 
| 
! 
і 
1 
і 
1 
1 
Џ 
П 
1 
1 
1 
1 
1 
і 
і 
1 
1 
ї 
і 
1 


Erosion 
factors 


1 
1 
1 
П 
I 
1 
1 
| 
1 
' 
' 
1 
1 
і 
1 
1 
1 
i 
1 
1 
' 
1 
1 
П 
І 
П 
' 
П 
t 
i 
1 
П 
1 
і 
1 
і 
|| 
1 
І 
і 
1 
1 
1 
і 
' 
| 
! 
і 
I 
H 
1 
H 
1 
f 
ү 
n 
1 
П 
D 
і 
| 
1 
1 
' 
і 
I 
1 
I 
і 
Џ 
і 
1 
і 
ї 
П 
Е 
1 
һ 
і 
і 
1 
n 
О 
і 
1 
і 
' 
1 
L 
i 
1 
1 
1 
1 
1 
П 
t 


' 
i 
i 
T 
modd. ol нЕ 
: 5-4 
3-2 
5 
3 
5 
5 
5 
3 
3 
5 
5 
3-2 
5 


— 
I 
1 
! 
i K 


ti! tit пета тра 31 tte ure (a 11 га "ва ' I! егі 
= рр 1 t па па tert ті „аа bos тт rt i ous pig 
= па , 1 epee tao а та of а Cg па ЖО ап 
OH ut ' ' prong poe а та ut а а па te out 
зас oe tol ats гра 1 oe tt tt 1. кааз ттт oe 
Nort ' i 1 er tree ПИ ' 1 ped ' 1 Va а папа 111 III 
гр too фто ' I ort Ф Ф too i го а 1020 Фо ooo 
~“ = 122 pis пета 32101! 2o рою т! tp та 1222 Pip вео» 
co ісе GIG tors Ау! Sq от ft го а 1 O 0 өзе осо 
үч д іше СЕ 1511 L 1 | L ا‎ K t! ' ~ а zt £a t шық 
хо (veo осо tors ons ФФ 100 tc to ta too oco oco 
са 200 тео zozz ом т 200 хо жо = оо ғә о очо 
n ооо оо осоо оч оо ооо оч оо оо ооо очо ооо 
JAZZ ETE 15.1. ==<= == JEE dum > m IE = кш === 
с 
о суше ғала minin iun оша mm ооо шош mo DO mm оош ninin O ino 
ied . . . š . . 
a» ! Bor O00 mowo шпон fr WOW ООО FM ко КЕ OW”) woo wor 
oo fel ' 1) nr аа гет .4 rit tel ot а 1 (па tore ord 
vid о O O Cere o Му e= más гато = in worn то we ww oor worn о co 
Ф eee ... 2. on eee .. ... e. o Ред . 2. ee ... * . 
ы лм ммм LO Тара US TON OO FTN NNO YOM шш мм ADOS ANO nine 
Ф MANN NOW Far Cro ша тоо моо FM FM OM TAN мою Wad 
га > NAA Ner NANO я-- AN ме ОЈ NNN N~ че NN сусу су ace м=- 
ص‎ Leje * . 5 + + ..... ` * + ... . + + . . >» . 0. . . . ... ... ..... 
oO Quin ооо ооо оооо ооо оо оо о ооо оо оо оо ооо ооо ооо 
=> о tea ' 1 ' tog 1 tt ' 1 C тт па та 11 
= 5 oic гос O~7 NOON ONN Ооо NNO ооо СО" мм AND моо ост Owo 
ох adi су су о (Ne = N-oO iS че же AN Oe ا‎ NO NO ме NNN Nce (deem 
> m а „+ . э æ- > - . ... ... ee . ` + оз ... + э 4. + э а . . 
= o ооо ooo oooo соо осо doo осоо оо oo оо ooo ooo ooo 
> 
> 
PI 
a | ооо one осе © oo ee ооо Кеј wo oo ооо ONO Qoo 
"d ~ го ом „о о 2... 2. . . 
— L Б E 5 2 jp bb ново R о 
с t ' > 
| о с TI won оооо чого m wom wow do do wo ovo МОС Onn 
£ l . VM . о . . ~ ~ . . 4. о . 
ы ooo оло осоо о оо оо ooo o o оо ooo о.о ooo 
Ф в © © 
n. 
x oo Что оо о o ооо ооо шо иуи no мо Qoo оо 
ә обо emo Occo ото DAO мо “ITO то то со emo emo Ето 
e е! 30900. ЦИА ИД | pated ' 11 ta pag tout ' | tt i? 1. баа ба|! 
Ф 1 ооо омо DANG ат ON ооо омо ол ош ос ото ое ом 
[2] e ~m тест са у =+ т” = x= — м“ = са = 
1 LI L 1 1 І І ! І 1 1 1 ' 
1 ' оз 1 ' 1 1 с 1 Џ t І у 
ке) 1 ' о Џ I І 1 e 1 1 І 1 1 
š ' ' e -- ' ' ' o ' ' ' ' ' 
Oa 1 ' о ж м І 1 1 из І І ' 1 1 
o 1 с ~ ma [ 1 1 о ' ' ' ' ' 
о о 1 a ош І N су 1 І I Џ 1 
| ЕЕ 1 мы > оте І о о - 1 [| ' 50 [| 
“> ! as 2 © со» ' N o m 1 ро І = І 
со 1 го со = ~ о Іі» m со = о 1 x< 10 К) о ' 
0 t. о с =L IL со со шт го го іс ° t. ' 
са жә “5 ке «ср 50 lo Ф ә no го із роя ж р 1 
“A че ма > Nas гы -- - 5 2 te IS ПЕ са 0 
ов aw ОЕ - O10 n IO mad e 4 го іс го "а a E L 
n m x NL mo WO Ne оо чо ом On NO кн соо etr т 
ош сш omn am са mz oo nz ма ке с < о 
| ~ t- ~ t- со со со с с с а с 


о мо мо 

со wn са 

mem moon t-t-t- 
шағар MMA mmm 
ооо oooo ооо 
I t | пгт 
rue 1 tad 
too 1 1 ud 
та 1 1 и! 
та 1 1 oof 
F 1а ' ' ' 1 
o 1 1 то 
piv 1 П 1352 
ola 1 [ тга 
шіш т 3 PEL 
eo Ф 1 ы co 
ло MOU = во = wo 
оно оо à Ono 
=== a x ATE 


eee 


== u= = u = 


зом хато оо 
сч Са су NAN су AN 


ооо OOOO осоо 


e e ao © ом 
eN з . о. . 
оо чочо о чоо 
wot 1.4 баз 
NO Y хо ov ом NO O (N 
o e „о • о 
. . eco М o о 
о о о о 


о мо со о тоа 

= мо = сто © ano 
ла а 4 1 баз 

оюм омо о-о 
са г са 
' 1 1 

1 1 t 

1 1 1 

1 1 1 

1 І 1 

' ' [ 

' ' 1 
то П 1 
ре І гы 
tA го іс 
1 а ПЕ 
' > іс с 
' ei | - mo 

код Oud rL 

ns mo «mo 

ош -т — о. 

- - - 


See footnote at end of table. 


SOIL SURVEY 


182 


TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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TABLE 15.--SOIL AND WATER FEATURES 


[The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," "apparent," and "perched." 


Absence of an entry indicates that the feature is not a concern] 
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TABLE 15.--SOIL AND WATER FEATURES--Continued 
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* See map unit description for the composition and behavior of the map unit. 
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[Ап asterisk in the first column indicates that the soil is a taxadjuncet to the series. 


SOIL SURVEY 


TABLE 16.--CLASSIFICATION OF THE SOILS 


See text for a 


description of those characteristics of the soil that are outside the range of the series] 


|| 
5011 пате ! 
i 
і 


Агізре-------------------- 


Вегегала------- 
Cantril-------- 


Chequest 
Clarinda------------------ i 


Coppock 
Denrock Variant- 
Dickinson - 


Exette--------------- 
Fayette------------- š: 
Festina-- 


Nodaway------------------- 


Nordness------------------ i 


*Sparta-- 
Spillville---------------- і 
Tuskeego------------------ ! 
Vesser------------------- -i 


Family or higher taxonomic class 


Fine, montmorillonitic, mesic Aquie Argiudolls 

Fine, montmorillonitic, mesic Aquollic Hapludalfs 
Fine, montmorillonitic, mesic, sloping Aeric Ochraqualfs 
Fine-silty, mixed, mesic Udollic Ochraqualfs 

Fine, montmorillonitic, mesic Туріс Albaqualfs 

Fine, montmorillonitic, mesic Mollic Albaqualfs 
Fine-silty, mixed, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Udollic Ochraqualfs 

Mixed, mesic Alfie Udipsamments 

Fine, montmorillonitic, mesic Typic Haplaquolls 
Fine, montmorillonitic, mesic, sloping Туріс Argiaquolls 
Fine, montmorillonitic, mesic Typic Hapludalfs 
Fine-silty, mixed, mesic Cumulic Haplaquolls 
Fine-silty, mixed, mesic Mollic Ochraqualfs 

Fine, mixed, mesic Typic Argiaquolls 

Coarse-loamy, mixed, mesic Typic Hapludolls 
Fine-silty, mixed, nonacid, mesic Aquic Udifluvents 
Fine-loamy, mixed, mesic Typic Hapludalfs 
Fine-silty, mixed, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Typic Argialbolls 
Fine-silty, mixed, mesic Dystric Eutrochrepts 
Fine-silty, mixed, mesic Typic Hapludalfs 
Fine-silty, mixed, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Aquic Hapludalfs 
Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Udollic Ochraqualfs 
Fine, montmorillonitic, mesic Aquic Argiudolls 

Fine, montmorillonitic, mesic Typic Argiaquolls 
Coarse-loamy, mixed, mesic Aquic Hapludolls 

Fine, montmorillonitic, mesic Aeric Ochraqualfs 
Fine, montmorillonitic, mesic Aquic Hapludalfs 
Fine-silty, mixed, mesic Udollie Ochraqualfs 
Coarse-loamy, mixed, mesic Fluventic Hapludolls 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Hapludolls 
Fine-silty, mixed, mesic Cumulic Hapludolls 
Fine-loamy, mixed, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Aquollic Hapludalfs 

Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplaquolls 
Fine, mixed, mesic Mollic Albaqualfs 

Fine-silty, mixed, nonacid, mesic Mollic Udifluvents 
Loamy, mixed, mesic Lithic Hapludalfs 

Fine, montmorillonitic, mesic Typic Albaqualfs 

Fine, montmorillonitic, mesic Udollic Ochraqualfs 
Fine-silty, mixed, mesic Typic Ochraqualfs 
Fine-silty, mixed, mesic Typic Argiudolls 

Fine, montmorillonitic, mesic Udollic Ochraqualfs 
Fine, montmorillonitic, mesic Typic Albaqualfs 
Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
Sandy, mixed, mesic Entic Hapludolls 

Fine-loamy, mixed, mesic Cumulic Hapludolls 

Fine, montmorillonitic, mesic Mollio Ochraqualfs 
Fine-silty, mixed, mesic Argiaquic Argialbolls 

Fine, montmorillonitic, mesic Vertic Haplaquolls 
Fine-silty, mixed, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Aquic Hapludalfs 
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SOIL LEGEND 


Grundy—Haig—Arispe association: Moderately well drained to poorly drained, nearly level to mod— 
erately sloping soils formed in loess on uplands 

Pershing—Weller association: Somewhat poorly drained and moderately well drained, gently sloping 
and moderately sloping soils formed in loess on uplands 

Pershing—Belinda association: Moderately well drained to poorly drained, moderately sloping to nearly 
level soils formed in loess on uplands 


Lindley—Weller association: Well drained and moderately well drained, moderately sloping to steep 
soils formed in glacial till and loess on uplands 


Douds—Clinton—Keomah association: Somewhat poorly drained and moderately well drained, nearly 
level to moderately steep soils formed in old alluvial sediment and loess on high benches 
Sparta—Dickinson association: Excessively drained to well drained, nearly level to moderately sloping 
soils formed in coarse sediment on benches 


Chequest—Nodaway—Landes association: Poorly drained, moderately well drained and well drained, 
nearly level soils formed.in recent alluvium on bottom land 
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CULTURAL FEATURES 


BOUNDARIES 

National, state or province 

County or parish 

Minor civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport) 

Land grant 

Limit of soil survey (label) 


Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


ps 
Davis Airstrip Н d— 


` Small airport, airfield, park, oilfield, ' 


cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


nt 


00100 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


LEE COUNTY, IOWA 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
SOIL SURVEY = 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 


Bedrock ОО 777 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


O—X С SYMBOL 
138 

GULLY 

DEPRESSION OR SINK 


SOIL SAMPLE SITE 
(normally пог shown) 


MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 


Gumbo, slick or scabby spot (sodic) 


Dumps and other similar 
non soil areas 


Prominent hill or peak 


Rock outcrop 
(includes sandstone and shale) 


Saline spot 

Sandy spot 

Severely eroded spot | 

Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Area of Clarinda soil up 


to 2 acres in size 


Area of Edina soil up 
to 2 acres in size 


Shale spot 


Glacial till outcrop up 
to 2 acres in size 


Sand pit 


Made Land 
Quarry 


Borrow Area 


Sewage Lagoon 


SOIL LEGEND 


IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY 
DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 


Symbols consist of numbers or a combination of numbers and letters; 31, 174B, 174C2. The two or three digit numbers 
designate the kind of soil or land type. A capital letter B, C, D, E, Р ог G following а number indicates the class of 
slope. Symbols without a slope letter are those for units that are nearly level. A final number 2 or 3 following a letter 


indicates that the soil is moderately eroded or severely eroded respectively. 


NAME 


Colo—Vesser complex, 2 to 5 percent slopes 

Arispe silty clay loam, 5 to 9 percent slopes 

Arispe silty clay loam, 5 to 9 percent slopes, moderately eroded 
Sparta loamy sand, 0 to 2 percent slopes 

Sparta loamy sand, 2 to 7 percent slopes 

Vesser silt loam, 0 to 2 percent slopes 

Cantril loam, 0 to 2 percent slopes 

Cantril loam, 2 to 5 percent slopes 

Rushville silt loam, 0 to 2 percent slopes 

Douds loam, 9 to 14 percent slopes, moderately eroded 
Douds loam, 14 to 18 percent slopes, moderately eroded 
Chelsea loamy fine sand, 0 to 2 percent slopes 

Chelsea loamy fine sand, 2 to 7 percent slopes 

Lindley loam, 14 to 18 percent slopes, moderately eroded 
Lindley soils, 14 to 18 percent slopes, severely eroded 
Lindley loam, 18 to 25 percent slopes, moderately eroded 
Lindley loam, 25 to 40 percent slopes 

Givin silt loam, 1 to 3 percent slopes 

Clinton silt loam, 2 to 5 percent slopes 

Clinton silt loam, 5 to 9 percent slopes, moderately eroded 
Clinton silt loam, 9 to 14 percent slopes, moderately eroded 
Clinton silt loam, bedrock substratum, 2 to 6 percent slopes 
Clinton silt loam, bedrock substratum, 5 to 9 percent slopes, moderately eroded 
Chelsea soils, 9 to 18 percent slopes 

Belinda silt loam, 0 to 2 percent slopes 

Pershing silt loam, 2 to 5 percent slopes 

Pershing silt loam, 5 to 9 percent slopes, moderately eroded 
Weller silt loam, 2 to 5 percent slopes 

Weller silt loam, 5 to 9 percent slopes, moderately eroded 
Weller silt loam, 9 to 14 percent slopes, moderately eroded 
Colo silty clay loam, 0 to 2 percent slopes 

Sparta loamy sand, thick surface, 0 to 2 percent slopes 
Marshan clay loam, deep, 0 to 2 percent slopes 

Douds soils, 18 to 40 percent slopes 

Downs silt loam, 1 to 4 percent slopes 

Fayette silt loam, 2 to 5 percent slopes 

Fayette silt loam, 5 to 9 percent slopes, moderately eroded 
Wabash silty clay, 0 to 2 percent slopes 

Hoopeston sandy loam, 0 to 2 percent slopes 

Dickinson fine sandy loam, 0 to 2 percent slopes 

Dickinson fine sandy loam, 2 to 5 percent slopes 

Saude loam, 0 to 2 percent slopes 

Gara loam, 5 to 10 percent slopes 

Keomah silt loam, 0 to 2 percent slopes 

Keomah silt loam, 2 to 5 percent slopes 

Landes sandy loam, 0 to 2 percent slopes 

Edina silt loam, 0 to 1 percent slopes 

Nodaway silt loam, 0 to 2 percent slopes 

Clarinda silty clay loam, 5 to 9 percent slopes 

Clarinda silty clay loam, 5 to 9 percent slopes, moderately eroded 
Rinda silt loam, 5 to 9 percent slopes 

Rinda silt loam, 9 to 14 percent slopes, moderately eroded 
Lawler loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 
Beckwith silt loam, 0 to 2 percent slopes 

Okaw silt loam, 0 to 3 percent slopes 

Atterberry silt loam, 0 to 2 percent slopes 

Alluvial land, loamy 

Marsh 


NAME 


Haig silt loam, 0 to 2 percent slopes 

Haig silty clay loam, 0 to 2 percent slopes 

Grundy silt loam, 0 to 2 percent slopes 

Grundy silt loam, 2 to 5 percent slopes 

Mahaska silt loam, 1 to 3 percent slopes 

Lindley—Keswick complex, 9 to 14 percent slopes, moderately eroded 
Lindley—Keswick complex, 9 to 14 percent slopes, severely eroded 
Keswick loam, 5 to 9 percent slopes, moderately eroded 

Keswick loam, 9 to 14 percent slopes, moderately eroded 

Keswick soils, 9 to 14 percent slopes, severely eroded 

Lineville silt loam, 5 to 9 percent slopes, moderately eroded 
Tuskeego silt loam, 0 to 2 percent slopes 

Nordness—Rock outcrop complex, 25 to 40 percent slopes 

Lawson silt loam, 0 to 2 percent slopes 

Spillville loam, 0 to 2 percent slopes 

Nordness silt loam, 9 to 18 percent slopes, moderately eroded 
Nordness silt loam, 18 to 30 percent slopes 

Coppock silt loam, 0 to 2 percent slopes 

Chequest silty clay loam, 0 to 2 percent slopes 

Galland loam, 5 to 9 percent slopes, moderately eroded 

Galland loam, 9 to 14 percent slopes, moderately eroded 

Galland soils, 9 to 14 percent slopes, severely eroded 

Galland loam, 14 to 18 percent slopes, moderately eroded 

Watkins silt loam, 1 to 3 percent slopes 

Koszta silt loam, 0 to 2 percent slopes 

Racoon silt loam, 0 to 2 percent slopes 

Nodaway—Cantril complex, 2 to 5 percent slopes 

Fayette—Exette silt loams, 9 to 15 percent slopes, moderately eroded 
Armstrong loam, 5 to 9 percent slopes, moderately eroded 
Armstrong loam, 9 to 14 percent slopes, moderately eroded 
Bertrand silt loam, 0 to 2 percent slopes 

Bertrand silt loam, 2 to 5 percent slopes 

Bertrand silt loam, 5 to 9 percent slopes, moderately eroded 
Ashgrove silt loam, 5 to 9 percent slopes, moderately eroded 
Ashgrove soils, 5 to 9 percent slopes, severely eroded 

Ashgrove silt loam, 9 to 14 percent slopes, moderately eroded 
Ashgrove soils, 9 to 14 percent slopes, severely eroded 

Dockery silt loam, 0 to 2 percent slopes 

Weller silt loam, benches, 2 to 5 percent slopes 

Weller silt loam, benches, 5 to 9 percent slopes, .aoderately eroded 
Clinton silt loam, benches, 2 to 5 percent slopes 

Clinton silt loam, benches, 5 to 9 percent slopes, moderately eroded 
Niota silty clay loam, 0 to 2 percent slopes 

Niota silty clay loam, 2 to 5 percent slopes. 

Niota silty clay loam, 7 to 14 percent slopes, moderately eroded 
Denrock Variant silt loam, 0 to 2 percent slopes 

Richwood silt loam, 0 to 2 percent slopes 

Festina silt loam, 1 to 3 percent slopes 

Armstrong—Gara loams, 9 to 14 percent slopes, moderately eroded 
Rushville silt loam, benches, 0 to 2 percent slopes 

Belinda silt loam, benches, 0 to 2 percent slopes 

Pershing silt loam, benches, 2 to 5 percent slopes 

Keomah silt loam, benches, 0 to 2 percent slopes 

Keomah silt loam, benches, 2 to 5 percent slopes 

Keomah silt loam, bedrock substratum, 1 to 3 percent slopes 
Nodaway silt loam, channeled, 0 to 2 percent slopes 

Beckwith silt loam, benches, 0 to 2 percent slopes 

Alluvial land, frequently flooded 
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